WL-TR-96-3011 

FIRE  PROTECTION  RESEARCH  AND 
DEVELOPMENT  REQUIREMENTS  ANALYSIS  FOR  USAF 
SPACE  SYSTEMS  AND  GROUND  SUPPORT  FACILITIES 
VOLUME  II  -  FIRE  PROTECTION  OPERATIONAL 
REQUIREMENTS  DOCUMENTS 


GEORGE  F.  HALL,  ROSS  J.  UTT, 

E.  RAYMOND  LAKE  AND  JOHN  H.  STORM 


AEROSAFE  INTERNATIONAL 
3033  RICHMOND  PARKWAY 
RICHMOND  CA  94806-0113 


APRIL  1995 

FINAL  REPORT  FOR  03/31/93-04/15/95 


APPROVED  FOR  PUBLIC  RELEASE;  DISTRIBUTION  IS  UNLIMITED 


19960322  003 

FLIGHT  DYNAMICS  DIRECTORATE 
WRIGHT  LABORATORY 
AIR  FORCE  MATERIEL  COMMAND 
TYNDALL  AIR  FORCE  BASE  FL  32403-5323 


THIS  DOCUMENT  IS  BEST 
QUALITY  AVAILABLE.  THE 
COPY  FURNISHED  TO  DTIC 
CONTAINED  A  SIGNIFICANT 
NUMBER  OF  PAGES  WHICH  DO 
NOT  REPRODUCE  LEGIBLY. 


NOTICES 


WHEN  GOVERNMENT  DRAWINGS,  SPECIFICATIONS,  OR  OTHER  DATA  ARE 
USED  FOR  ANY  PURPOSE  OTHER  THAN  IN  CONNECTION  WITH  A  DEFINITE 
GOVERNMENT-RELATED  PROCUREMENT,  THE  UNITED  STATES  GOVERNMENT 
INCURS  NO  RESPONSIBILITY  OR  ANY  OBLIGATION  WHATSOEVER.  THE  FACT 
THAT  THE  GOVERNMENT  MAY  HAVE  FORMULATED  OR  IN  ANY  WAY 
SUPPLIED  THE  SAID  DRAWINGS,  SPECIFICATIONS,  OR  OTHER  DATA,  IS  NOT 
TO  BE  REGARDED  BY  IMPLICATION,  OR  OTHERWISE  IN  ANY  MANNER 
CONSTRUED,  AS  LICENSING  THE  HOLDER,  OR  ANY  OTHER  PERSON  OR 
CORPORATION;  OR  AS  CONVEYING  ANY  RIGHTS  OR  PERMISSION  TO 
MANUFACTURE,  USE,  OR  SELL  ANY  PATENTED  INVENTION  THAT  MAY  IN  ANY 
WAY  BE  RELATED  THERETO. 


The  Public  Affairs  Office  (PA)  has  reviewed  this  report  and  it  is  releasable  to  the  National  Technical 
Information  Service  (NTIS).  At  NTIS,  the  report  will  be  made  available  to  the  general  public, 
including  foreign  nationals. 


This  technical  report  has  been  reviewed  and  is  approved  for  publication. 

F.  IKCLL 
aject  Officer 


Chief,  Infirastructure  Technology  Section 


_ _ 

ARF.ALEXANJJm 
ef,  Air  Base  Techmlogy  Branch 


If  your  address  has  changed,  if  you  wish  to  be  removed  from  our  mailing  list,  or  if  the  addressee  is  no 
longer  employed  by  your  organization,  please  notify  WL/FIVC,  Tyndall  AFB  Florida  32403-5323,  to 
help  maintain  a  current  mailing  list. 

Copies  of  this  report  should  not  be  returned  unless  required  by  security  considerations  contractual 
obligations,  or  notice  on  a  specific  document. 


REPORT  DOCUMENTATION  PAGE 


Form  Approved 
0MB  No.  0704-0188 


Public  reporting  burden  for  this  collection  of  information  is  estimated  to  average  1  hour  per  response,  including  the  time  for  reviewing  instructions,  searching  existing  data  sources, 
gathering  and  maintaining  the  data  needed,  and  completing  and  reviewing  the  colleaion  of  information.  Send  comments  regarding  this  burden  estimate  or  any  other  aspect  of  this 
collection  of  Information,  including  suggestions  for  reducing  this  burden,  to  Washington  Headquarters  Services,  Directorate  for  Information  Operations  and  Reports,  1215  Jefferson 
Davis  Highway,  Suite  1204,  Arlington,  VA  22202-4302,  and  to  the  Office  of  Management  and  Budget,  Paperwork  Reduction  Project  (0704-0188),  Washington,  DC  20503. 


1.  AGENCY  USE  ONLY  (Leave  blank)  2.  REPORT  DATE  3.  REPORT  TYPE  AND  DATES  COVERED 

APR  1995  FINAL  03/31/93 — 04/15/95 


5.  FUNDING  NUMBERS 


4.  TITLE  AND  SUBTITLE  FIRE  PROTECTION  RESEARCH  AND 
DEVELOPMENT  REQUIREMENTS  ANALYSIS  FOR  USAF  SPACE  SYSTEMS 
AND  GROUND  SUPPORT  FACILITIES 

OLUME  II^FIRE  PROTECTION  OPERATIONAL  REQUIREMENTS  ;D0CUMENT 


6.  AUTHOR(SiEOR8E  F.  HALL,  ROSS  J.  UTT, 

E.  RAYMOND  LAKE  AND  JOHN  H.  STORM 


C  F08635-93- 

PE  62206 

PR 

TA 

WU 


•0042 


7.  PERFORMING  ORGANIZATION  NAME(S)  AND  ADDRESS(ES) 

AEROSAFE  INTERNATIONAL 
3033  RICHMOND  PARKWAY 
RICHMOND  CA  94806-0113 


8.  PERFORMING  ORGANIZATION 
REPORT  NUMBER 


9.  SPONSORING /MONITORING  AGENCY  NAME(S)  AND  ADDRESS(ES) 

FLISHT  DYNAMICS  DIRECTORATE 
WRIGHT  LABORATORY 
AIR  FORCE  MATERIEL  COMMAND 
TYNDALL  AIR  FORCE  BASE  FL  32403-5323 


10.  SPONSORING /MONITORING 
AGENCY  REPORT  NUMBER 

WL-TR-96-3011 


12a.  DISTRIBUTION /AVAILABILITY  STATEMENT 

APPROVED  FOR  PUBLIC  RELEASE 
UNLIMITED . 


DISTRIBUTION  IS 


12b.  DISTRIBUTION  CODE 


13.  ABSTRACT  (Max/mum  200  ivords; 

This  technical  effort  justified  fire  protection  research  and 
development  (R&D)  requirements  that  are  unique  to  the  fire 
departments  operating  at  Cape  Canaveral  Air  Station  ( CCAS ) , 
Florida,  and  Vandenberg  Air  Force  Base  (VAFB),  California. 
Operational  uniqueness  was  established  by  the  mission  requirement 
of  these  fire  departments  to  conduct  fire  suppression,  rescue 
and/or  hazardous  material  (HAZMAT)  emergency  response  operations 
involving  the  extremely  toxic  and  explosive  hypergolic 
propellants  used  in  space  lift  vehicles  and  satellites.  The 
technical  approach  employed  an  operational  hazard  analysis  of 
space  launch  and  payload  processing  facilities  and  operations  to 
determine  emergency  response  environments.  The  final  products  are 
a  technical  report,  five  (5)  draft  Operational  Requirements 
Documents  (ORDs),  a  draft  Purchase  Description  (PD),  and  a  draft 
HAZMAT  Emergency  Response  Plan  for  civilian  contractors. 


15.  NUMBER  OF  PAGES 

A 


16.  PRICE  CODE 


17.  SECURITY  CLASSIFICATION 
OF  REPORT 

UNCLASSIFIED 


18.  SECURITY  CLASSIFICATION 
OF  THIS  PAGE 

UNCLASSIFIED 


19.  SECURITY  CLASSIFICATION 
OF  ABSTRACT 

UNCLASSIFIED 


20.  LIMITATION  OF  ABSTRACT 


NSIM  7540-01-280-5500 


Standard  Form  298  (Rev.  2-89) 

Prescribed  by  ANSI  Std.  Z39-18 
298-102 


TABLE  OF  CONTENTS 


Section  Title  Page 


I.  INTRODUCTION . 1 

A.  OBJECTIVE . 1 

B .  BACKGROUND . 1 

C.  SCOPE . 2 

II.  DOCUMENT  ORGANIZATION . 3 

A.  SUMMARY . 3 

B.  VOLUME  I  ORGANIZATION . 3 

C.  VOLUME  II  ORGANIZATION . 4 

Appendices 

A.  DRAFT  OPERATIONAL  REQUIREMENTS  DOCUMENT  (ORD)  FOR  A 

COMBINED  FIRE  FIGHTING/HAZMAT  ENSEMBLE  WITH  BODY 
COOLING . 5 

B.  DRAFT  OPERATIONAL  REQUIREMENTS  DOCUMENT  (ORD)  FOR  AN 

INCIPIENT  LEAK  HYDRAZINE  VAPOR  DETECTION  SYSTEM . 32 

C.  DRAFT  OPERATIONAL  REQUIREMENTS  DOCUMENT  (ORD)  FOR  A 

HYDRAZINE  FIRE  FIGHTING  AGENT  LUMINESCENCE 

ADDITIVE . 51 

D.  DRAFT  OPERATIONAL  REQUIREMENTS  DOCUMENT  (ORD)  FOR  A 

FALSE-ALARM  IMMUNE  HYDRAZINE  FLAME  DETECTION 

SYSTEM . 75 

E.  DRAFT  OPERATIONAL  REQUIREMENTS  DOCUMENT  (ORD)  FOR  AN 

OPTIMUM  HYPERGOLIC  PROPELLANT  FIRE  FIGHTING  AGENT.... 98 

F.  PURCHASE  DESCRIPTION  (PD)  FOR  A  LAUNCH  TOWER 

EMERGENCY  ESCAPE  CHUTE . 131 

G.  HAZARDOUS  MATERIAL  (HAZMAT)  EMERGENCY  RESPONSE 
PLAN  for  SPACE  VEHICLE  LAUNCH  SUPPORT  AND 

PAYLOAD  PROCESSING  CONTRACTORS . 139 

H.  CAPE  CANAVERAL  AIR  STATION  HYPERGOLIC  PROPELLANT 

FLOW  CHARTS . 208 

I.  VANDENBERG  AIR  FORCE  BASE  HYPERGOLIC  PROPELLANT 

FLOW  CHARTS . 220 

J.  BRIEFING  PACKAGE:  45TH  SPACE  WING  LAUNCH  SITE 
FIRE  PROTECTION  &  LIFE  SAFETY  REQUIREMENTS 

ANALYSIS . 228 

K.  BRIEFING  PACKAGE:  STANDARDS  COMPENDIUM,  45TH 
SPACE  WING  LAUNCH  SITE  FIRE  PROTECTION  &  LIFE 

SAFETY  REQUIREMENTS  ANALYSIS . 274 


TABLE  OF  CONTENTS  (Continued) 

Section  Title  Page 

LIST  OF  REFERENCES . 305 


LIST  OF  FIGURES 


Figure  Title  Page 


F-1  Launch  Tower  Emergency  Escape  Chute 

Configuration  And  Operational  Concept . 135 

G-1  (Company  Name)  HAZMAT  Emergency  Response 

Team  And  Incident  Command  System  (ICS) . 145 

G-2  (Company  Name)  3-Team  Site  Entry  Rotation 

Schedule . 148 

G-3  CCAS/VAFB  OSHA-Compliant  Incident 

Command  System . 150 

G-4  CCAS  HAZMAT  Threat  Flow  Chart  Example . 162 

G-5  (Company  Name)  HAZMAT  Emergency  Response 

Training  Program . 169 

G-6  (Company  Name)  Emergency  Actions  Plan . 174 

G-7  (Company  Name)  HAZMAT  Emergency  Response 

Procedures . 179 

GA5-1  HAZMAT  Emergency  Response  Incident  Site  Plan... 191 

H-1  High-Purity  Hydrazine  Hazard  Flow  Chart: 

Tanker-Sourced  30-  &  500-  Gallon  Containers 

(Payload  Processing  Facilities) . 209 

H-2  High-Purity  Hydrazine  Hazard  Flow  Chart: 

Tanker-Sourced  30-  &  500-  Gallon  Containers 
(MST  Clean  Room  Payload  Processing 

Facilities) . 210 

H-3  High-Purity  Hydrazine  Hazard  Flow  Chart: 

55-Gallon  Dr;ams  (Payload  Processing 

Facilities) . 211 

H-4  High-Purity  Hydrazine  Hazard  Flow  Chart: 

55-Gallon  Drums  (MST  Clean  Room  Payload 

Processing  Facilities) . 212 

H-5  Monopropellant-Grade  Hydrazine  Hazard  Flow 

Chart:  55-Gallon  Drums  &  30-Gallon 

Containers  (Payload  Processing  Facilities) . 213 

H-6  Monomethylhydrazine  (MMH)  Hazard  Flow 

Chart:  55-Gallon  Drums  (Payload  Processing 

Facilities ) . 214 

H-7  Aerozine-50  (A-50)  Hazard  Flow  Chart . 215 

H-8  Normal  Grade  Nitrogen  Tetroxide  Hazard  Flow 

Chart  (Titan  IV  Launch  Site) . 216 

H-9  Low  Iron-Mon  1  Nitrogen  Tetroxide  Hazard  Flow 

Chart  (Delta  IV  Launch  Site) . ....217 

H-10  Low  Iron-Mon  1,  Mon  3  &  Mon  10  Nitrogen 

Tetroxide  Hazard  Flow  Chart  (Payload 

Processing  Facilities) . 218 

H-11  Low-Iron  Mon-1,  Mon  3  &  Mon  10  Nitrogen 

Tetroxide  Hazard  Flow  Chart  (MST  Clean  Room 
Payload  Processing  Facilities) . 219 


V 


LIST  OF  FIGURES  (Continued) 

Figure  Title  Page 


I-l  High-Purity  Hydrazine,  Monopropellant  Grade 

Hydrazine  &  Monomethylhydrazine  (MMH)  ^ 

Hazard  Flow  Chart:  55-Gallon  Drum-Sourced 
100-  &  50-  Gallon  Cylinders  (Payload 

Processing  Facilities) . 221 

1-2  High-Purity  Hydrazine,  Monopropellant  Grade 

Hydrazine  &  Monomethylhydrazine  (MMH)  * 

Hazard  Flow  Chart:  55-Gallon  Drum-Sourced 
100-  &  50-  Gallon  Cylinders  (MST  Clean 

Room  Payload  Processing  Facilities) . 222 

1-3  Aerozine-50  (A-50)  Hazard  Flow  Chart . 223 

1-4  Normal  Grade  Nitrogen  Tetroxide  Hazard  Flow 

Chart  (Titan  IV  Launch  Site) . .224 

1-5  Low  Iron-Mon  1  Nitrogen  Tetroxide  Hazard 

Flow  Chart  (Delta  IV  Launch  Site) . 225 

1-6  Low  Iron-Mon  1,  Mon  3  &  Mon  10  Nitrogen 

Tetroxide  Hazard  Flow  Chart  (Payload 

Processing  Facilities) . 226 

1-7  Low-Iron  Mon-1,  Mon  3  &  Mon  10  Nitrogen 

Tetroxide  Hazard  Flow  Chart  (MST  Clean  Room 
Payload  Processing  Facilities) . 227 


* 


Vi 


PREFACE 


This  report  was  prepared  by  Aerosafe  International, 
3033  Richmond  Parkway,  Richmond,  California,  for  the  Wright 
Laboratory,  Infrastructure  Technology  Section,  Fire  Research 
Group  (WL/FIVCF),  139  Barnes  Drive,  Suite  2,  Tyndall  Air 
Force  Base,  Florida  32403-5323.  The  work  was  accomplished 
under  Air  Force  Development  Test  Center  Contract  Number 
F08635-93-C-0042. 

The  final  report  presents  the  results  of  an  analysis  to 
determine  fire  protection  Research  and  Development  (R&D) 
requirements  that  are  unique  to  the  fire  departments 
operating  at  Cape  Canaveral  Air  Station  (CCAS),  Florida,  and 
Vandenberg  Air  Force  Base  (VAFB),  California.  The 
operational  uniqueness  is  established  by  virtue  of  the  CCAS 
and  VAFB  fire  departments'  requirement  to  conduct  fire 
suppression,  rescue  and/or  hazardous  material  (HAZMAT) 
response  operations  involving  the  unique  hypergolic 
propellants  used  in  lift  vehicles  and  satellites. 

The  basis  of  this  technical  report  was  an  operational 
hazard  analysis  of  the  space  launch  and  payload  processing 
operations  to  which  the  fire  department  must  be  ready  to 
provide  emergency  response  at  Cape  Canaveral  Air  Station 
(CCAS),  FL  and  at  Vandenberg  Air  Force  Base  (VAFB),  Ca. 
The  analysis  required  detailed  information  on  fire 
department  policies,  procedures  and  tactics,  operational 
fire  fighting  apparatus  and  equipment  for  space  launch 
facility  support,  as  well  as  details  of  installed  facility 
fire  protection  systems.  Additionally,  the  analysis 
required  site  access  to  the  unique  payload  and  launch 
vehicle  processing  facilities  at  CCAS  and  VAFB  to  determine 
infrastructure  parauraeters  that  influence  fire  protection 
systems  and  operational  procedures. 

To  provide  the  authors  with  a  full  understanding  of  the 
propellant-related  hazardous  operations  that  are  conducted 
in/on  CCAS  and  VAFB  facilities,  extensive  discussions  were 
conducted  with  launch  support  and  payload  processing 
contractors,  as  well  as  range  and  pad  safety  personnel. 
This  information  was  used  to  generate  hazard  scenarios  for 
operations  where  accidental  releases  may  occur.  Space 
launch-unique  operational  fire  department  missions  and 
capabilities  were  then  based  on  hazard  analysis  results. 
Finally,  required  capabilities  were  used  to  identify  and 
validate  fire  protection  research  and  development  (R&D) 
requirements  that  are  based  on  firm,  space  launch 
operational  needs. 
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provided  invaluable  support  to  this  technical  effort. 
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Fire  Chief  Art  Hill  and  his  successor.  Chief  Paul  Giles. 
Our  VAFB  site  visits  were  organized  and  hosted  by  Mr.  Ronald 
Colegrove,  from  the  30th  Space  Wing  System  Safety  Office. 
Mr.  Colegrove  was  an  exceptionally  cordial  host  and  provided 
the  Wright  Laboratory  team  with  access  to  the  VAFB  launch 
and  payload  processing  support  contractor  community  for 
analysis  data  base  information. 

We  also  wish  to  acknowledge  the  dedication  and  support 
of  Master  Sergeant  Mark  Captain,  from  the  Fire  Protection 
Office  at  Headquarters  Air  Force  Space  Command.  Sergeant 
Captain  was  a  valuable  member  of  our  analysis  review  and 
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Mr.  Ross  J.  Utt,  Mr.  E.  Raymond  Lake  and  Dr.  John  H. 
Storm  were  the  Aerosafe  International  Principal 
Investigators.  The  WL/FIVCF  Project  Officer  was  Mr.  George 
F.  Hall.  '  The  analysis  was  conducted  from  31  March  1993  to 
15  April  1995. 


EXECUTIVE  SUMMARY 


A-  OBJECTIVE 

The  objective  of  this  analysis  was  to  determine  fire 
protection  research  and  development  (R&D)  requirements  that 
are  unique  to  the  fire  departments  operating  at  Cape 
Canaveral  Air  Station  (CCAS),  Florida,  and  Vandenberg  Air 
Force  Base  (VAFB),  California.  Operational  uniqueness  was 
established  by  virtue  of  the  mission  requirement  for  these 
fire  departments  to  conduct  fire  suppression,  rescue  and/or  » 

hazardous  material  (HAZMAT)  emergency  response  operations 
involving  the  extremely  toxic  and  explosive  hypergolic 
propellants  used  in  space  lift  vehicles  and  satellites. 

B.  BACKGROUND 

The  fire  departments  at  CCAS  and  VAFB  are  the  only  two 
units  in  the  USAF  that  must  be  equipped  and  trained  to 
respond  to  accidental  releases  and,  possibly,  fires 
involving  large  quantities  of  highly  toxic  and  explosive 
hypergolic  propellants.  Wright  Laboratory's  Infrastructure 
Technology  Section,  Fire  Research  Group,  (WL/FIVCF),  Tyndall 
Air  Force  Base,  Florida,  developed  this  analysis  task  to 
ensure  that  CCAS  and  VAFB  requirements  for  improved  fire 
protection  technologies  are  defined  and  supported  in  the 
Civil  Engineering  research,  development  and  acquisition 
(RD&A)  process.  Potential  required  capabilities  include 
improved  fire  extinguishing  agents,  vehicles  and  equipment, 
as  well  as  new  technology  fire  and  vapor  detection  systems 
and  fire  fighter  personal  protective  equipment  (PPE). 

C .  SCOPE 

This  research  quantifies  fire  protection  R&D 
requirements  generated  by  the  CCAS  and  VAFB  fire  department 
missions  to  provide  suppression,  rescue  and  fire  prevention 
in  support  of  United  States  Air  Force  (USAF),  Department  of 
Defense  (DoD)  and  commercial  satellite  launch  operations. 

The  final  products  are  a  technical  report,  five  (5)  draft 
Operational  Requirements  Documents  (ORDs),  a  draft  purchase  * 

description  (PD),  and  a  draft  HAZMAT  Emergency  Response  Plan 
for  civilian  contractors,  and  two  briefing  packages  on 
facility  life  safety  requirements  standards. 

D.  TECHNICAL  APPROACH 

1 .  The  technical  approach  employed  an  operational 
hazard  analysis  of  space  launch  and  payload  processing 
facilities  and  operations  at  the  CCAS  and  VAFB  launch  sites 
to  determine  fire  department  emergency  response  environments 
and  requirements.  The  mechanisms  and  estimated  quantities 
of  accidental  releases  of  highly  flammable,  explosive  and 
toxic  hypergolic  propellants  were  quantified. 
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2.  The  required  fire  department  operational 

.  capabilities  for  effective  fire  suppression  and  rescue 

emergency  response  were  determined.  Inventory  fire 
department  agents,  vehicles  and  fire  prevention  systems  were 
mapped  to  the  identified  required  capabilities.  R&D 
requirements  were  established  for  required  capabilities 
that  are  not  available  from  inventory  assets  or  off-the- 
shelf  technologies. 

3.  All  analysis  findings  and  recommendations  were 

%  validated  by  the  Air  Force  Space  Command  fire  protection 

community  and  reviewed  by  the  CCAS  and  VAFB  safety  offices. 

E.  HYPERGOLIC  PROPELLANT  HAZARD  ANALYSIS  CONCLUSIONS 

1.  The  probability  of  an  accidental  release  of 
hypergolic  chemicals  at  CCAS  or  VAFB  is  low.  This  low 
release  incidence  estimate  is  founded  on  the  space  launch 
community's  strictly-enforced  system  safety  programs,  the 
use  of  strictly-controlled  propellant  transfer  operations 
procedures,  and  effective  maintenance  of  propellant  storage 
and  handling  facilities  and  equipment. 

2.  Credible  release  quantities  of  hydrazine  fuels  or 
oxidizer  that  are  likely  to  result  from  accidents,  transfer 
system  material  failures  or  human  error  range  from  0.1  to 
400  gallons. 

3.  A  catastrophic  propellant  release  was  judged  to  be 
possible,  but  highly  improbable.  Releases  above  400  gallons 
were  not  considered  by  this  technical  effort.  A  very  large 
propellant  release  would  generate  requirements  for  large 
additional  amounts  of  fire  fighter  manpower,  agent  and 
equipment  resources.  It  would  not  generate  the  requirement 
for  unique  fire  department  technologies.  The  unique  fire 
department  operational  requirements  identified  by  this 
analysis  for  releases  up  to  400  gallons  apply  equally  to 
larger  events. 

4.  CCAS  and  VAFB  fire  fighters  cannot  safely  conduct 

^  suppression  and/or  rescue  operations  in  the  vicinity  of  the 

toxic  vapors  and  combustion  products  associated  a  hypergolic 
propellant  vapor  release  and  fire.  Current  fire  fighter 
ref lectorized  ensembles  do  not  provide  the  full 
*  encapsulation  required  by  OSHA  for  protection  against 

propellant  toxic  vapors.  Inventory  fully-encapsulated  fire 
fighter  HAZMAT  suits  will  melt  in  the  proximity  of  a  fire. 

5.  Many  different  civilian  contractor  companies  are 
involved  in  hypergolic  propellant  transfer  operations  or 
have  employees  who  may  be  nearby  an  accidental  release. 
Therefore,  consistent  OSHA-compliant  hazardous  chemical 
release  emergency  response  plans,  procedures  and  training 
are  required  to  ensure  the  life  safety  of  personnel. 
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6 .  CCAS  and  VAFB  fire  fighters  urgently  need  live 
fire-validated  extinguishing  agent  performance  data  to  plan 
for  safe  and  effective  hydrazine  and  N204-enriched  fire 
fighting  and  rescue  operations. 

7 .  Personnel  working  inside  elevated  launch  tower 
clean  rooms  or  who  may  be  working  on  launch  towers  in  the 
proximity  of  other  hazardous  systems/operations  require  a 
direct,  rapid,  emergency  egress  system  from  the  elevation 
where  the  hazardous  operation  takes  place  to  the  ground, 
below. 

F.  ■  FIRE  DEPARTMENT  REQUIREMENTS  FOR  INCREASED  OPERATIONAL 

CAPABILITIES 

1.  A  draft  Operational  Requirements  Document  (ORD) 
was  prepared  and  delivered  to  HQ  AFSPC  for  the  development, 
testing  and  acquisition  of  each  fire  protection  technology 
requiring  R&D.  Required  capabilities  were  prioritized  by  the 
AFSPC  fire  protection  community,  as  follows: 

a.  A  combined  fire  fight er/HAZMAT  protective 
ensemble  with  body  cooling  for  sustained  fire  fighting  and 
rescue  operations  in  a  dual  threat  hypergolic  propellant 
fire  and  toxic  vapor  environment. 

b.  Hydrazine  vapor  detection  capable  of 
incipient  leak  identification  in  the  1-25  parts  per 
million  (ppm)  concentration  range. 

c.  An  additive  to  water,  foam  and  dry  chemical 
fire  extinguishing  agents  that  produces  a  visible  flame 
and/or  smoke  when  applied  to  a  hydrazine  fire. 

d.  False-alarm  immune  hydrazine  flame  detection. 

e.  Optimization  of  fire  extinguishment 
parameters  and  capabilities  for  current  technology  agents, 
such  as  water,  dry  chemicals  and  foams  (including  acrylic- 
modified  foams)  based  on  large  fire  (400  gallons/5,000  square 
feet)  experiments. 

2.  Two  operational  requirements  that  are  not  within 
current  inventory  capabilities,  but  can  be  obtained  from 
off-the-shelf  technologies  also  were  validated: 

a.  Life  safety  upgrades  in  MST  launch  tower 
clean  room  facilities,  to  include  means  of  egress  from  high 
elevation  hazard  areas.  A  draft  purchase  description  (PD) 
for  a  portable  emergency  escape  chute  system  was  delivered 
to  HQ  AFSPC. 


b.  OSHA-compliant,  launch  tower  emergency 
response  plans  and  procedures  for  civilian  contractors  and 
their  employees.  A  draft  contractor  HAZMAT  Emergency 
Response  Plan  was  delivered  to  HQ  AFSPC. 

G.  RECOMMENDATIONS 

1.  Headquarters  Air  Force  Space  Command  should: 

a.  Approve  the  five  ORDs  for  enhanced  fire 
protection  capabilities  at  space  launch  support  facilities. 

b.  Submit  these  ORDs  for  Air  Force-wide  review 
and  validation,  according  to  the  procedures  contained  in 
AFI  10-601,  Mission  Needs  and  Operational  Requirements 
Guidance  and  Procedures,  31  May  1994. 

c.  Advocate  joint  sponsorship  of  the  ORD  for  the 
combined  fire  fighter/HAZMAT  protective  ensemble  with  body 
cooling  to  the  Combat  Air  Forces  (CAF)  and  joint  services. 

2 .  Commanders  at  CCAS  and  VAFB  should  review  the 
draft  HAZMAT  emergency  response  plan  and  the  draft  purchase 
description  for  a  launch  tower  emergency  escape  chute  system 
for  potential  use  as  enhancements  to  their  on-going 
emergency  response  and  OSHA  process  safety  management  (PSM) 
programs . 

H.  APPLICATION 

1.  The  flame  and  vapor  detection  technologies 
identified  by  this  analysis  can  be  applied  immediately  to 
CCAS  and  VAFB  propellant  storage  facilities  and  payload 
processing  clean  rooms.  The  chemical  luminescence  additive 
to  permit  the  visible  identification  of  hydrazine  fires  can 
be  used  immediately  by  the  CCAS  and  VAFB  fire  departments. 

2.  The  combined  fire  fighter/HAZMAT  protective 
ensemble  with  body  cooling  is  applicable  immediately  to  all 
Air  Force,  DOD,  NASA,  DOE  and  other  Government  personnel  who 
require  the  use  of  fully-encapsulated  equipment  for  toxic 
chemical  and/or  fire  fighting  protection. 

3.  Once  fire  fighting  agent  suppression  effectiveness 
paraimeters  for  large  scale  hypergolic  propellant  fires  are 
identified  by  R&D,  this  information  can  be  used  by  CCAS  and 
VAFB  fire  departments  to  develop  tactics,  procedures, 
apparatus  and  equipment  for  optimum  fire  extinguishment 
response  to  hypergolic  fuel  and  oxidizer  releases  and  fires. 


I. 


BENEFITS 


The  potential  benefits  from  the  identified  R&D 
technologies  include: 

•  More  rapid  and  reliable  detection  of  hydrazine  vapor 
releases  and  fires, 

•  Increased  life  safety  of  personnel  involved  in 
hypergolic  propellant  hazardous  operations  and  in 
emergency  response  to  accidental  HAZMAT  releases, 

•  The  capability  to  extinguish  hypergolic  propellant 
fires  in  a  toxic  vapor  environment, 

•  A  significant  increase  in  fire  fighter  operational 
sustainability  while  wearing  a  protective  ensemble, 
and, 

•  More  effective  and  safer  extinguishment  of 
hypergolic  propellant  fires. 

J.  TRANSFERABILITY  OF  TECHNOLOGY 

1.  Potential  non-DOD  users  of  flame  and  vapor 

detection  technologies,  of  the  chemical  luminescence 
additive,  and  of  optimum  fire  extinguishing  agents  include 
chemical  producers  of  hydrazines  and  industrial  fire 

brigades  in  facilities  or  plants  that  use  and  store 

hydrazines. 

2.  The  technologies  associated  with  the  combined  fire 

fighter/HAZMAT  protective  ensemble  with  body  cooling  are 
transferable  to  all  fire  department  and  commercial 
organizations  that  are  involved  in  processes  that  require 
employees  to  be  protected  against  the  effects  of  toxic 

chemicals  and/or  fires  involving  HAZMATs.  Fundamentally, 
the  ensemble  technologies  are  universally  transferable, 
worldwide . 

3.  All  technologies  identified  for  enhanced  fire 
department  support  of  space  launch  operations  and  facilities 
are  transferable  to  foreign  and  commercial  organizations 
with  similar  hazardous  processes,  facilities  and  missions. 
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SECTION  I 


INTRODUCTION 


j  A.  OBJECTIVE 

1.  The  objective  of  this  analysis  was  to  determine 
fire  protection  research  and  development  (R&D)  requirements 
that  are  unique  to  the  fire  departments  operating  at  Cape 

*  Canaveral  Air  Station  (CCAS),  Florida,  and  Vandenberg  Air 

Force  Base  (VAFB),  California. 

2.  Operational  uniqueness  was  established  by  virtue 
of  the  mission  requirement  for  these  fire  departments  to 
conduct  fire  suppression,  rescue  and/or  hazardous  material 
(HAZMAT)  emergency  response  operations  involving  the 
extremely  toxic  and  explosive  hypergolic  propellants  used  in 
space  lift  vehicles  and  satellites. 

B.  BACKGROUND 

1.  The  fire  departments  at  CCAS  and  VAFB  are  the  only 

two  units  in  the  USAF  that  must  be  equipped  and  trained  to 
respond  to  accideutal  releases  and,  possibly,  fires 

involving  large  quantities  of  highly  toxic  and  explosive 
hypergolic  propellants.  Their  mission  is  to  provide 
structural,  crash,  rescue,  and  fire  prevention  capabilities 
for  the  launch  support  facilities,  space  launch  vehicles, 
payloads,  and  hazardous  propellant  storage  and  transfer 
facilities  involved  in  United  States  Air  Force  (USAF,  DoD 
and  commercial  satellite  launch  operations. 

2.  Hypergolic  chemicals  are  extremely  dangerous  to 
fire  fighting  and  rescue  operations: 

a.  The  fuels.  Anhydrous  Hydrazine,  AH  (N2H4),  - 

and  its  derivatives,  monomethylhydrazine,  MMH  (CHgN^), 
unsymmetrical  dimethylhydrazine  UDMH  (C2H8N2)  and  Aerozine 
50  (A-50),  a  50:50  percent  mixture  of  AH  and  UDMH, 

'*  spontaneously  and  violently  react  when  contacted  with 

oxides,  such  as  rust,  dust  and  debris,  flame  or  spark. 

b.  The  oxidizer,  nitrogen  tetroxide  (N2O4)  is 

^  not  combustible,  but  will  enrich  a  hydrocarbon  fuel  fire 

producing  a  more  violent  flame  and  much  higher  temperatures. 

c.  Both  fuels  and  oxidizers  are  extremely  toxic 
by  inhalation  and  skin  contact  routes. 
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3.  In  1990,  the  Engineering  and  Services  Space 

Liaison  Group  was  chartered  to  determine  the  roles  and 
missions  of  Civil  Engineer  organizations  in  the  newly-formed 
Air  Force  Space  Command  (AFSPC)._  The  group  explicitly 
stated  the  requirement  for  research  in  Space  Command-unique 
technology  areas:  "R&D  in  the  Fire  Protection  area  is 

mandatory  -  a  link  we  have  to  pursue - combating  rocket 

fuel  fires  and  crash  rescue  for  space  lift  support  are 
immediate  problems . " 

4.  Wright  Laboratory's  Infrastructure  Technology 
Section,  Fire  Research  Group,  (WL/FIVCF),  Tyndall  Air  Force 
Base,  Florida,  developed  this  analysis  task  to  ensure  that 
CCAS  and  VAFB  requirements  for  improved  fire  protection 
technologies  are  defined  and  supported  in  the  Civil 
Engineering  research,  development  and  acquisition  (RD&A) 
process.  Potential  required  capabilities  include  improved 
fire  extinguishing  agents,  vehicles  and  equipment,  as  well 
as  new  technology  fire  and  vapor  detection  systems,  and  fire 
fighter  personal  protective  equipment  ( PPE ) . 

C.  SCOPE 


1.  This  research  quantifies  fire  protection  R&D 
requirements  generated  by  the  CCAS  and  VAFB  fire  department 
missions  to  provide  suppression,  rescue  and  fire  prevention 
in  support  of  United  States  Air  Force  (USAF),  Department  of 
Defense  (DoD)  and  commercial  satellite  launch  operations. 

The  final  products  are  a  technical  report,  five  (5)  draft 
Operational  Requirements  Documents  (ORDs),  a  draft  purchase 
description  (PD),  a  draft  HAZMAT  Emergency  Response  Plan  for 
civilian  contractors,  and  two  briefing  packages  on  facility 
life  safety  requirements  standards. 

2.  The  ORDs  and  the  PD  identify  required  increases  in 

fire  protection  capabilities  that  are  justified  by  this 
analysis  and  operationally-validated  by  the  AFSPC  fire 

protection  community.  ORDs  identify  fire  protection  and 
prevention  needs  that  cannot  be  met  from  off-the-shelf- 
technologies  and,  therefore,  require  research,  development 
and  acquisition. 

3 .  The  PD  provides  procurement  information  for  the 

local  purchase  of  hardware  to  improve  launch  tower  life 
safety.  The  HAZMAT  Plan  is  for  CCAS  and  VAFB  support  * 

contractor's  use  to  enable  full  compliance  with  OSHA 
requirements  for  worker  safety  in  the  event  of  an  accidental 
release  of  a  hypergolic  chemical.  The  briefing  packages 

present  a  requirements  analysis  process  to  identify  life 

safety  deficiencies  and  to  determine  which  Air  Force, 
Department  of  Defense  or  national  standards  apply. 
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SECTION  II 


DOCUMENT  ORGANIZATION 


A.  SUMMARY 

This  final  technical  report  is  organized  in  two 
volumes.  Voliame  I  contains  the  space  launch  facility  fire 
protection  operational  requirements  analysis  and  results. 
Volume  II  contains  operational  requirements  documentation 
and  data  on  the  storage  and  delivery  of  hypergolic 
commodities  during  the  various  stages  of  launch  vehicle  and 
payload  processing  servicing  and  support. 

B.  VOLUME  I  ORGANIZATION 

1.  In  Volume  1,  Section  II  describes  typical  launch 
facilities  that  require  fire  prevention  technical  support 
and  fire-rescue  operational  response  from  the  CCAS  and  VAFB 
fire  departments.  Section  III  details  the  technical 
approach  used  by  this  analysis  to  determine  CCAS  and  VAFB 
R&D  requirements  based  on  validated  operational  needs.  In 
Section  IV,  the  chemical  and  combustion  properties  of 
hypergolic  propellants  are  summarized.  Section  V  describes 
the  methodology  used  to  determine  the  knowledge  base  of 
unique  fire  department  operational  requirements  that  result 
from  the  CCAS /VAFB  missions  to  support  the  Air  Force's  space 
launch  programs.  Five  specific  operational  requirements  are 
identified. 

2.  Volume  I,  Section  VI,  provides  descriptions  and 
capacities  of  the  mobile  trailers  and  portable  containers 
used  to  store  and  transport  hypergolic  propellants  on  CCAS 
and  VAFB.  Similarly,  in  Section  VII,  descriptions  of  fixed, 
bulk  propellant  storage  facilities  are  provided.  An 
explanation  of  hypergolic  propellant  flow  charts  is  provided 
in  Section  VIII.  Flow  charts  define  the  receiving,  storage, 
handling,  distribution  and  end  use  paths  of  each  hypergolic 
propellant  used  on  CCAS  and  VAFB. 

3.  In  Volume  I,  Section  IX  describes  the  hazard 
analysis  performed  on  CCAS  and  VAFB  to  identify  the 
hypergolic  propellant  release  scenarios  and  mechanisms  that 
could  require  fire  department  emergency  response. 
Quantities  of  hypergolic  propellant  associated  with  each 
release  mechanism  are  computed  in  Section  X. 

4.  Hazard  analysis  results  and  accidental  release 
quantities  are  used  as  the  basis  for  determining  hypergolic 
propellant-related  operational  requirements  for  improved 
fire  department  capabilities  in  Section  XI .  Seven 
operational  requirements  are  identified  for  capabilities 
that  exceed  inventory  assets.  Five  require  R&D,  and  two  can 
be  obtained  from  off-the-shelf  sources. 
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5.  The  summary,  conclusions  and  recommendations  of 
this  technical  effo'rt  are  detailed  in  Section  XII. 

C.  VOLUME  II  ORGANIZATION 

1.  In  Volume  II,  Appendix  A  -  Appendix  E  contain 
draft  Operational  Requirements  Documents  (ORDs)  for  mission- 
essential  capabilities  that  cannot  be  met  from  off-the-shelf 
technologies.  Appendix  F  contains  a  draft  purchase 
description  for  a  launch  tower  emergency  escape  chute  system 
and  associated  vendor  product  information.  In  Appendix  G,  a 
draft  HAZMAT  Emergency  Response  Plan  for  CCAS  and  VAFB 
contractor  use  is  provided. 

2.  Volume  II  also  contains  flow  charts  that  detail 
the  storage,  transportation  and  end-use  distribution  of 
hypergolic  propellants  on  CCAS  and  VAFB.  They  are  organized 
by  product,  by  container  size  and  by  end-use  destination  to 
an  Air  Force  launch  pad  or  payload  processing  facility.  The 
flow  charts  depict  the  complete  range  of  potential 
accidental  release  hazards  caused  by  propellant  transfer  or 
transportation  incidents.  Appendix  H  contains  CCAS  flow 
charts,  and  Appendix  I  contains  flow  charts  for  VAFB. 

3.  Appendix  J  in  Volxime  II  contains  a  briefing 
package  entitled  45th  Space  Wing  Launch  Site  Fire  Protection 
&  Life  Safety  Requirements  Analysis.  Appendix  K  contains  a 
briefing  package  entitled  Standards  Compendium,  45th  Space 
Wing  Launch  Site  Fire  Protection  &  Life  Safety  Requirements 
Analysis . 


APPENDIX  A 

DRAFT  OPERATIONAL  REQUIREMENTS  DOCUMENT  (ORD) 

FOR  A 

COMBINED  FIRE  FIGHTING/HAZMAT  ENSEMBLE  WITH  BODY  COOLING 
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OPERATIONAL  REQUIREMENTS  DOCUMENT  (ORD)  FOR  A 
COMBINED  FIRE  FI6HTIN6/HAZMAT  ENSEMBLE  WITH  BODY  COOLING 


1.  General  Description  of  Operational  Capability: 

a.  The  fire  departments  at  Cape  Canaveral  Air 
Station,  Florida  (CCAS)  and  at  Vandenberg  Air  Force  Base, 
California  (VAFB)  are  the  only  two  units  in  the  USAF  that 
must  be  equipped  and  trained  to  respond  to  accidental 
releases  and  fires  involving  very  large  quantities  of  highly 
toxic  hypergolic  fuels,  hydrazine  and  its  derivatives,  and 
nitrogen  tetroxide,  a  hypergolic  oxidizer.  Their  mission  is 
to  provide  structural,  crash,  rescue,  and  fire  prevention 
capabilities  for  the  launch  support  facilities,  space  launch 
vehicles,  payloads,  and  hazardous  propellant  storage  and 
transfer  facilities  involved  in  United  States  Air  Force 
(USAF)  and  commercial  satellite  launch  operations. 
Hydrazine-based  fuels  are  used  in  small  quantities  at  bases 
supporting  F-16  and  B-2  APU  systems,  and  Peace  Keeper 
strategic  missiles.  However,  special  fire  fighting  agent 
requirements  have  not  been  identified. 

b.  A  combined  fire  fighting/HAZMAT  ensemble  with  body 
cooling  is  required  to  enable  CCAS  and  VAFB  fire  departments 
to  safely  conduct  effective  fire  fighting  and  rescue 
operations  in  a  combination  threat  flame  and  toxic 
propellant  chemical  environment  with  minimum  manpower. 
Current  fire  fighter  reflectorized  bunker  ensembles  do  not 
provide  the  full  encapsulation  required  by  OSHA  for 
protection  against  the  propellant  toxic  vapors. 
Additionally,  current  inventory  fully-encapsulated  fire 
fighter  HAZMAT  suits  will  melt  in  the  proximity  of  a  fire. 
Furthermore,  existing  fire  fighter  and  HAZMAT  ensembles 
provide  no  external  source  for  body  cooling.  This  limits 
fire  fighter  productivity  and  capability  for  strenuous 
tasks,  such  as  fire  fighting  and  rescue  operations,  to  about 
15  to  20  minutes  of  continuous  operations,  because  of 
dehydration  and  heat  exhaustion  effects. 

c.  CCAS  and  VAFB  fire  fighters  urgently  need 
specifically  designed  personal  protective  equipment  (PPE) 
for  fire  fighting  operations  involving  exposure  to  the 
combined  flame  and  the  highly  toxic  liquid  and  vapor  effects 
of  hypergolic  propellants.  These  chemical  mixtures  can  be 
deadly  and  are  extremely  dangerous.  A  combined  fire 
fighting/HAZMAT  ensemble  with  body  cooling  is  required  to 
provide  fully-encapsulated  liquid  and  vapor  chemical 
protection,  proximity  flame  and  heat  protection,  and  body 
heat  removal  for  extended  operations  in  a  toxic  environment. 
Chemical  and  flame  protection  are  required  from  the 
following  propellants: 


(1)  Anhydrous  Hydrazine,  AH  (N2H4),  and  its 
derivatives,  monomethylhydrazine,  MMH  (CH5N2), 
uhsyitanetrical  dimethylhydrazine  UDMH  (C2H8N2),  and  Aerozine 

50  (A~50),  a  50:50  percent  mixture  of  AH  and  UDMH. 
Hydrazines  are  extremely  toxic  by  inhalation  and  skin 
contact  routes,  and  they  burn  at  a  flame  spread  rate  that  is 
about  10  times  as  fast  as  a  hydrocarbon  fuel  fire. 
Therefore,  it  is  more  intense  and  spreads  faster. 
Hydrazines  spontaneously  and  violently  react  when  contacted 

f  with  oxides,  such  as  rust,  dust  and  debris,  flame  or  spark. 

(2)  Nitrogen  Tetroxide  (N2O4).  This  oxidizer  is 
not  flammable.  However,  when  added  to  a  fire,  it  enriches 
the  fire  intensity  of  combustion  and  burning  rate  by 
providing  an  additional  oxygen  source.  Nitrogen  tetroxide 
and  its  vapors  explode  on  contact  with  hydrazine  fuels, 
amines  and  furfuryl  alcohol.  Additionally,  it  can  cause 
ignition  on  contact  with  wood,  paper  and  hydrocarbon  fuels. 
Oxidizer-enriched  fires  will  produce  more  heat  and  be  more 
difficult  to  extinguish.  Intense  white  flames  can  be 
produced.  The  smoke  signature  produced  is  that  normally 
associated  with  NFPA  Class  A  (wood  &  paper  products)  and  B 
fires  (hydrocarbon  fuels).  This  chemical  is  extremely 
toxic,  and  presents  a  serious  health  risk  through  skin  and 
eye  contact,  and  inhalation  routes.  It  reacts  with  skin 
moisture  and  with  water  in  the  lungs  to  produce  nitric  and 
nitrous  acids  that  destroy  contacted  tissues. 

d.  This  capability  is  an  immediate  requirement,  since 
CCAS  and  VAFB  launch  operations  are  projected  to  continue  to 
increase  over  the  next  several  years.  These  operations  will 
result  in  increases  of  the  frequency  of  hypergolic 
propellant  transportation,  transfer  and  use  in  launch 
vehicles  and  payloads.  In  turn,  these  hazardous  operations 
will  increase  the  overall  probability  of  an  accidental 
release  with  the  potential  for  a  fire  situation  to  result. 

e.  This  ORD  is  in  direct  support  of  the  Air  Force 
Space  Command's  Mission  Need  Statement  (MNS),  AFSPC  XX- YY,  - 

- .  (TBD  AFSPC  staff  action.  Look  for  a  MNS  for 

military  space  lift  support  and  a  different  one  for 
commercial  support.)  This (These)  MNS  is/are  in  direct 
support  of  OUSD  (A)  Mission  Area  (s)  XXX,  YYY - (TBD  AFSPC 

4  staff  action) . 

f.  This  ORD  also  supports  Air  Combat  Command  (ACC) 
MNS  CAF  311-90,  New  Generation  of  Fire  Fighting  and  Crash 
Rescue  Systems,  which  identifies  the  need  for  improved  fire 
fighter  life  support  systems  and  personal  protective 
equipment  (PPE).  A  combined  fire  f ighting/HAZMAT  ensemble 
with  body  cooling  that  meets  the  performance  and  protective 
requirements  for  use  against  hypergolic  propellant  flame  and 
chemical  contact  and  vapor  hazards  will  have  wide 
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application  at  non-space  launch  installations  for  hazardous 
material  (HAZMAT)  spill/release  response  operations  and 
structural  and  aircraft  fire  fighting  that  involves  toxic 
chemicals  and/or  HAZMAT. 

g.  The  Requirements  Correlation  -  Matrix  (RCM)  for  a 
combined  fire  fighting/HAZMAT  ensemble  with  body  cooling  is 
at  Attachment  1. 

2 .  Threat : 

a.  The  primary  causes  of  hypergolic  chemical  release 
and  potential  fires  at  CCAS  and  VAFB  that  would  require  fire 
fighter  suppression  and  rescue  response  in  a  combined  toxic 
chemical-propellant  fire  fighting  environment  are  accidents 
during  lift  vehicle  and  payload  processing  operations. 
These  normally  occur  during  the  transfer  of  propellant 
chemicals  from  bulk  or  mobile  storage  containers  into  a 
launch  vehicle  or  payload  on-board  fuel  tank.  Hazard 
analyses  were  conducted  to  determine  the  mechanisms  and 
locations  of  accidents  or  incidents  on  CCAS  and  VAFB  that 
would  involve  the  release  of  hypergolic  propellants  and, 
consequently,  trigger  a  fire  department  emergency  response. 

b.  Accidental  releases  of  hypergolic  propellants  on 
CCAS  and  VAFB  were  assumed  to  result  from  incidents 
involving  propellant  containers,  mobile  tanker-trailers, 
and/or  the  transfer  equipment  used  to  pump  and  distribute 
the  commodities  from  one  container  to  another,  or  into  the 
launch  vehicle  and  payload  on-board  tanks.  The  potential 
locations  where  such  accidents  were  most  likely  to  occur 
were  determined  by  mapping  the  receipt,  storage  and  end-use 
distribution  flow  chart-histories  of  hydrazine  fuels  and 
nitrogen  tetroxide  on  CCAS  and  VAFB. 

c.  Nine  accidental  hypergolic  chemical  release  hazard 
scenarios  resulting  from  common  space  launch  system 
processing  and  support  operations  at  CCAS  and  VAFB  were 
identified.  These  scenarios  represent  a  spectrum  of 
generalized  hypergolic  chemical/fire  threats  facing  the  CCAS 
and  VAFB  fire  departments.  Each  can  generate  a  fire 
department  requirement  to  provide  fire  suppression,  rescue 
and/or  HAZMAT  emergency  response,  or  a  combined  fire-HAZMAT 
operation .  They  are : 

(1)  Accident  during  propellant  storage  container 
sampling  operation.  The  release  mechanisms  are  over-filled 
glass  sample  bottles,  dropped  glass  sample  bottles,  and  the 
improper  seating  of  sample  draw  equipment  connections. 

(2)  Accident  during  propellant  container  or 
mobile  tanker  maintenance.  The  propellant  is  released  when 
an  access  port  or  container  penetration  component  at  or  near 
the  bottom  of  the  container  is  removed  with  residual 
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chemical  remaining.  This  causes  the  gravity  flow  of  the 
propellant  on  to  the  pavement  or  ground  below. 

(3)  Roadway  vehicle  accident  involving  propellant 
containers  or  tanker-trailers.  The  release  mechanism  is 
assumed  to  be  a  puncture  or  break  in  the  portable  hypergolic 
propellant  container  or  tank  that  results  from  damage 
sustained  in  a  transportation  vehicle  accident. 

( 4 )  Loading  or  unloading  accident  involving  a 
dropped  propellant  container.  A  puncture  or  break  in  a 
portable  hypergolic  propellant  container  is  assiuned  to 
result  from  damage  sustained  in  a  container  loading/off¬ 
loading  accident. 

(5) .  Vehicle  accident  involving  propellant  sample 
containers.  Assumed  release  mechanisms  are  broken  glass 
sample  bottles  and/or  damaged  Hoke  bottles.  Exterior 
carrier  containers  are  assumed  to  have  broken  open.  The 
propellants  are  assiamed  to  be  released  at  the  accident 
site. 


(6)  Transportation  or  mating  accident  involving  a 
fueled  satellite  payload.  Two  primary  release  mechanisms 
are  assumed.  The  first  is  caused  by  impact  or  shock  to  the 
payload  propellant  system  from  the  accident  situation. 
This  would  then  cause  a  break  or  material  failure  (such  as 
at  a  weld  or  pipe  connection)  in  a  tank  or  distribution 
line.  The  second  mechanism  is  assumed  to  be  a  penetration 
of  a  propellant  tank  by  another  rigid  object.  In  both 
cases,  propellant  would  escape  under  pressure  to  the 
surrounding  area.  The  propellant  could  be  contained  within 
the  satellite's  transportation  shroud  or  released  to  the 
open  air  in  a  clean  room  or  outdoor  accident  site. 

(7)  Propellant  transfer  accident  at  bulk  storage 
facilities.  Three  release  mechanisms  are  assumed:  (a) 
Improper  seating  or  failure  of  connection  hardware  of 
stainless  steel  flexible  transfer  hose  sections,  (b)  Minor 
material  failure  of  stainless  steel  flexible  hose  section, 
such  as  a  small  tear,  split  or  rupture,  (c)  Major  material 
failure  of  stainless  steel  flexible  hose  during  propellant 
transfer  operation  or  Propellant  Transfer  Unit  component 
material  failure. 

(8)  Propellant  release  accident  during  launch 
vehicle  fueling  or  defueling  operations.  Release  mechanisms 
and  volumes  are  identical  to  those  defined  in  the  previous 
sub-paragraph  for  bulk  storage  facility  propellant  transfer 
accidents . 


(9)  Accidental  release  during  propellant  transfer 
operations  in  payload  processing  facility  clean  rooms. 
Assumed  release  mechanisms  are:  (a)  Improper  seating  or 
failure  of  connection  hardware  of  stainless  steel  flexible 
transfer  hose  sections,  and,  (b)  Material  failure  of 
stainless  steel  flexible  hose  section,  such  as  a  small  tear, 
split  or  rupture. 

Attachment  2  provides  a  summary  of  these  propellant  incident 
scenarios,  the  corresponding  expected  release  quantities  and 
fire  threat  consequences. 

d.  “Sabotage  Threat  To  USAF  Space  Launch  Facilities” . 
(TBD  AFSPC  staff  action.  Look  for  a  specific  threat  dealing 
with  CCAS  and  VAFB  terrorist  activities  &  sabotage  involving 
hypergolic  propellant  storage  tank  or  transfer  vehicles  or 
the  launch  vehicles  at  the  pads). 

e.  “Threat  Compendium^  Worldwide  Threat  To  Air  Bases: 
1991-2001” ,  31  Dec  91.  Provides  descriptions  of  the 
systems,  weapons,  and  organizations  representing  an  air-  and 
land-based  threat  to  USAF  Bases.  (TBD  AFSPC  staff  action. 
The  terrorist  threat  to  CCAS  &  VAFB  may  be  contained  in  this 
document.  If  so,  cite  this  document  in  both  paragraph  d  & 
e) . 

3.  Shortcomings  of  Existing  Systems: 

a.  Hypergolic  Propellant  Fire  Response  Scenario.  The 
following  credible  operational  scenario  depicts  the  severe 
threat  environment  faced  by  CCAS  and  VAFB  fire  fighters:  a 
combined  toxic  chemical  release  with  fire.  Current  fire 
fighter  protective  ensembles  do  not  provide  a  combined 
HAZMAT-flame  protective  capability  or  body  cooling  to 
prevent  heat  exhaustion  and  dehydration  from  strenuous 
exercise  in  a  heavy,  insulating  ensemble. 

(1)  Fire  fighters  responding  to  a  hydrazine  or 
hydrazine  derivative  fire  will  have  to  deal  with  an  almost 
invisible  fire  that  produces  little  or  no  smoke.  They  will 
have  extreme  difficulty  in  determining  where  the  fire 
boundaries  are,  the  total  fire  size  and  the  rate  of  fire 
spread.  Additionally,  they  will  be  exposed  to  a  highly 
toxic  chemical  atmosphere  caused  by  both  the  non-combusted 
hydrazine  fuel  in  the  area,  as  well  as  the  toxic  products  of 
combustion  from  the  fire  source. 

(2)  Unless  there  is  an  eyewitness  account,  it 
will  be  very  difficult  to  pinpoint  the  source  of  the 
released  hydrazine  fuel  and  the  flow  mechanism,  such  as 
gravity-fed  or  pressurized  leaks.  Therefore,  fire  fighters 
can  impinge  on  a  dual  threat  area  consisting  of  both  fire 
and  toxic  vapor  hazards,  without  any  visible  warnings. 
Following  initial  agent  application,  reignition  from  hot 


metal  surfaces  or  fire  burn-back  from  foam  decay  can  occur, 
or  secondary  fires  involving  collateral  materials,  vehicles 
or  facilities  may  be  ignited  by  the  hydrazine  fire. 
“Invisible”  pockets  of  hydrazine  fires  will  continue  to 
burn  until  permanently  extinguished  or  until  the  fuel  source 
is  depleted.  Toxic  vapors  will  continue  to  be  produced  by 
both  the  released  chemical  and  by  combustion  products  in  the 
event  of  a  fire. 

(3)  Rescue  attempts  will  be  similarly  dangerous. 
Incomplete  or  partial  extinguishment  can  leave  several 
pocket  fires  in  the  path  of  rescue'  personnel.  These  will 
also  be  virtually  invisible  if  hydrazines  are  involved. 
Fire  fighters  can  unexpectedly  enter  a  fire  area  they  did 
not  know  was  there  on  their  way  to  or  from  a  rescue  site 
with  or  without  a  rescue  victim  in  tow.  Because  of  the 
usually  windy  conditions  associated  with  the  California  and 
Florida  coastal  locations  of  USAF  launch  sites,  such  a 
situation  would  be  extremely  dangerous  for  larger  fires  in 
the  100  -  400  gallon  or  larger  range. 

(4)  Accidental  spills  of  hypergolic  oxidizer, 
nitrogen  tetroxide,  are  not  expected  to  produce  a  fire 
response  requirement  for  CCAS  and  VAFB  fire  departments. 
However,  extensive  fire  fighter  emergency  response  support 
may  be  required  for  search  and  rescue  operations,  as  well  as 
for  foam  agent  application  for  toxic  vapor  suppression.  The 
fire  fighting  objective  in  an  oxidizer  release  response  is 
to  prevent  spontaneous  combustion  of  other  fuel  sources, 
such  as  hydrocarbons,  engine  exhausts  and  organic 
combustibles,  that  may  come  into  contact  with  the  nitrogen 
tetroxide  liquid  or  vapors.  All  fire  fighter  responses  to 
oxidizer  releases  must  be  treated  as  a  HAZMAT  emergency 
response.  Accordingly,  fire  fighters  must  be  protected  to 
the  OSHA  Level  A  standard  (29  CFR  1910.120,  Appendix  B)  that 
requires  the  wear  of  a  fully-encapsulated  ensemble  and 
SCBA. 


b.  The  current  inventory  Air  Force  structural  and 
crash  firefighting  ensembles  do  not  fully  protect  fire 
fighters  from  the  vapor  and  liquid  contact  effects  of 
hypergolic  propellants  or  the  increased  flame  temperatures 
associated  with  hydrazine  and  oxidizer-enriched  fires.  Most 
hypergolic  chemical  release  scenarios  involve  pressurized 
propellant  transfer  systems,  therefore,  CCAS  and  VAFB  fire 
fighters  are  most  likely  to  conduct  operations  in  the 
proximity  of  a  pressurized  leak  source  where  liquid  or  vapor 
contact  are  highly  probable. 

c .  Hypergolic  chemical  skin  contact  and  inhalation 
threats  to  fire  fighters  produce  severe  health  hazards. 
Nitrogen  tetroxide  liquid  or  vapor  contact  with  skin 
moisture  results  in  the  formation  of  burns  and  potential 
blood  transfer.  Also,  it  reacts  with  moisture  in  the  lungs 
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to  produce  nitric  and  nitrous  acid  that  destroy  contacted 
tissue.  Similarly,  liquid  hydrazine  may  penetrate  the  skin 
and  produce  severe  effects  at  high  doses.  Both  hydrazine 
vapors  and  the  combustion  products  of  hydrazine  fires  are 
extremely  toxic. 

> 

d.  Fire  department  response  to  the  accidental  release 

of  hypergolic  propellants,  with  or  without  the  presence  of  a 
fire,  is-  classified  as  a  Hazardous  Material  Emergency 
Response,  as  defined  by  OSHA  29  CFR  1910.120  (q)  and 

implemented  in  NFPA  471,  Responding  To  Hazardous  Materials 
Incidents ,  Because  hypergolic  propellants  are  highly  toxic 
via  inhalation  and  skin  contact  routes,  OSHA  and  NFPA 
require  Level  A  protection  (“To  be  selected  when  the 
greatest  level  of  skin,  respiratory  and  protection  is 
required”)  for  CCAS  and  VAFB  fire  fighters  conducting 
emergency  operations  in  their  presence.  The  major  fire 
fighter  ensemble  components  to  provide  this  level  of 
protection  are  a  totally-encapsulating  chemical  protective 
suit  and  a  positive  pressure,  full  face-piece  self-contained 
breathing  apparatus  (SCBA)  that  is  worn  inside  the 
encapsulating  suit.  Current  Level  A  HAZMAT  ensembles  used 
by  USAF  fire  departments  are  not  flame-  and  heat-resistant, 
and,  therefore,  are  not  useable  for  CCAS  and  VAFB  hypergolic 
propellant  release  incident  response. 

e.  An  additional  shortcoming  of  the  existing  fire 
fighter  ensemble  is  the  limited  sustainability  of  the 
individual  during  a  HAZMAT  or  fire  response  due  to  heat 
stress/fatigue.  Fire  fighter  response  to  hypergolic 
chemical  incidents  at  CCAS  and  VAFB  will  be  conducted  in 
accordance  with  OSHA/NFPA  protocols  for  incident  command  and 
management.  These  include  the  requirement  for  strict  entry 
control  procedures  to  the  incident  site  and  full 
decontamination  of  the  firefighter/ensemble  following 
completion  of  operations  in  the  “hot”  zone,  or  when 
individual  breathing  air  reserve  limits  are  reached. 

f.  Studies  have  demonstrated  that  fire  fighters 

produce  in  excess  of  500  watts  (400  Kcal/hr)  of  body  heat  ^ 

during  strenuous  fire  fighting  and/or  rescue  operations. 
Additionally,  fire  fighter  tasks  may  be  conducted  in  the 
proximity  of  a  fire  environment.  This  adds  both  convective 

and  radiant  heat  energy  to  the  fire  fighter  inside  his 
protective  ensemble.  The  body's  main  cooling  mechanism  is  * 

heat  loss  caused  by  sweat  evaporation.  The  current 
firefighter  ensemble  permits  about  22  percent  of  the  maximum 
evaporative  cooling  possible,  for  a  heat  reduction  of  285 
watts  (245  Kcal/hr).  This  is  greatly  exceeded  by  the  fire 
fighter's  metabolic  heat  build  up,  even  without  considering 
flame-induced  additional  heat  loadings.  Accordingly,  heat 
exhaustion  and  collapse  can  occur  within  20  minutes, 
depending  on  individual  tolerances  and  exertion  levels. 
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g.  Since  CCAS  and  VAFB  fire  fighter  response  to 
hypergolic  chemical  releases  and  fires  requires  a  fully- 
encapsulated  ensemble,  almost  no  evaporative  body  cooling 
can  occur  during  incident  response.  This  condition  further 
limits  firefighter  sustainability  and  capability  at  CCAS  and 
VAFB. 

h.  Current  firefighter  ensemble  weight  and  bulk 
further  increase  the  individual ' s  task  exertion  level  and 
heat  buildup.  They  also  limit  fire  fighter  mobility  and 
dexterity.  A  major  factor  in  fire  fighter  response  to 
hypergolic  chemical  release  (with  or  without  the  presence  of 
fire)  can  be  actions  to  identify  and  terminate  the  release 
mechanism.  These  tasks  generally  require  the  capability  for 
unrestricted  vision  and  digital  dexterity  for  maximum  safety 
and  effectiveness.  The  current  fire-resistant  ensemble  was 
not  designed  for  HAZMAT  response  operations. 

4.  Capabilities  Required. 

a.  System  Performance; 

(1)  Performance  Parameters 

(a)  The  ensemble  outer  garment,  gloves, 
boots  and  helmet  must  provide  proximity  heat  protection  for 
5  minutes  at  3,000  °  F. 

(b)  The  ensemble  must  be  certified  as 
resistant  to  anhydrous  hydrazine  and  its  derivatives  and 
nitrogen  tetroxide.  Resistance  to  hydrocarbon  fuels  and 
other  hazardous  chemicals  shall  be  provided  to  the  maximum 
extent  possible,  given  availability,  cost  and  supportability 
considerations . 

(c)  The  ensemble  shall  meet  the  following 
National  Fire  Protection  Association  (NFPA)  standards: 

1  NFPA  1991,  Vapor-Protective  Suits 
For  Hazardous  Chemical  Emergencies. 

2  NFPA  1992,  Liquid  Splash-Protective 
Suits  For  Hazardous  Chemical  Emergencies. 


Fire  Fighting. 

3 

NFPA 

1972, 

Helmets  For  Structural 

Proximity  Fire 

4 

Fighting. 

NFPA 

1976, 

Protective  Clothing  For 

Fire  Fighting. 

5 

NFPA 

1973, 

Gloves  For  Structural 
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6  NFPA  1981,  Open-Circuit  Self 
Contained  Breathing  Apparatus  For  Fire  fighters. 

7  NFPA  1971,  Protective  Clothing  For 
Structural  Fire  Fighting. 

(d)  The  ensemble’s  body  cooling  subsystem 
shall  provide  the  following  capabilities: 

1  400  watts  per  hour  of  body  cooling 
heat  removal.  550  watts  per  hour  of  body  cooling  heat 
removal  is  highly  desirable. 

2  Cooling  output  must  be  controllable 

by  the  wearer. 

3  The  cooling  system  must  be  self- 
contained.  It  must  be  carried  on  the  body  with  no 
connections  to  external  support  equipment. 

4  1-hour  duration  of  continuous  body 
heat  removal  at  400  watts  per  hour.  A  2-hour  duration  and 
550  watts  per  hour  body  heat  removal  rate  are  highly 
desirable. 

^  Body  cooling  garment  coverage: 
head,  torso,  biceps  and  thighs. 

(e)  The  self-contained  breathing  apparatus 
(SCBA)  must  provide  a  minimum  one  (1)  hour  rated  duration 
and  meet  all  requirements  of  NFPA  1981  for  a  positive 
pressure  SCBA.  A  two  (2)-hour  rated  duration  is  highly 
desirable. 

(f)  The  combined  SCBA  and  body  cooling 
system,  to  include  storage  containers,  face  plate,  body 
cooling  garment  and  working  fluids  must  weigh  less  than  60 
pounds.  The  SCBA  system  alone,  to  include  the  storage 
container,  face  plate  and  associated  valves  and  regulators, 
shall  weigh  no  more  than  35  pounds.  The  SCBA  and  body 
cooling  system  must  fit  the  5  to  95  percentile  of  the 
population. 

(g)  The  SCBA  back  pack  thickness  (projection 
from  the  user's  back)  must  be  no  greater  than  8  inches.  The 
SCBA  back  pack  and  all  associated  equipment  shall  be 
designed  with  rounded  corners  and  with  no  projections  that 
would  inhibit  fire  fighter  entry  into  or  out  of  confined 
spaces  in  the  upright  or  prone  positions. 

(h)  The  ensemble  system  must  provide  the 
capability  for  the  user  to  communicate  with  nearby  personnel 
by  voice.  The  communications  test  requirements  of  NFPA  1981 
must  be  met.  In  addition,  the  system  must  include  an 
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interface  to  allow  the  user  to  transmit  and  receive  voice 
communications  on  current  fire  fighter,  hand-held,  radios. 

( i )  The  ensemble '  s  head  and  face  protection 
must  provide  at  least  120  degrees  of  unobstructed  vision. 

(j)  The  entire  ensemble,  as  a  unit,  and  as  a 
series  of  individual  components,  must  enable  fire  fighter 
flexibility  and  dexterity  to  perform  normal  fire 
suppression,  rescue  and  HAZMAT  response  operations  and 
tasks.  These  include  walking,  crawling,  climbing  ladders, 
handling  manual  and  motorized  tools  and  equipment, 
connecting  hose  lines  and  adjusting  fire  apparatus  valves 
and  controls,  transporting  and  operating  hand-held  hose 
lines  and  nozzles,  entering,  operating  and  exiting  fire 
fighting  vehicles,  and  operating  crash  vehicle  agent 
delivery  systems/monitors  from  cab  work  stations. 

(k)  The  combined  fire  fighting/HAZMAT 
ensemble  with  body  cooling  must  be  user-tested  under  live 
fire  and  simulated  HAZMAT  operational  conditions  and 
scenarios  prior  to  design  acceptance  and  authorization  for 
production. 


(1)  The  ensemble  system  shall  include  a 
portable,  skid-mounted,  resupply  system  for  replenishment  of 
breathing  air  and  body  cooling  working  fluids/gases. 

1,  The  resupply  system  shall  be 
designed  for  installation  at  the  fire  station  and  onboard  a 
HAZMAT  or  other  support  vehicle. 

2  The  resupply  system  shall  be 
capable  of  fully  reservicing  the  breathing  air  and  body 
cooling  systems  to  full  capacity  in  no  more  than  5  minutes. 

3  The  resupply  system  shall  operate 
on  110/120  volt,  50  or  60  cycle  electrical  power. 

(2)  SEEK  EAGLE  Requirements.  Not  Applicable, 
c.  Logistics  and  Readiness: 

(1)  Operational  Availability 

(a)  The  combined  fire  fighting/HAZMAT 
ensemble  with  body  cooling  must  be  capable  of  repeated  use, 
to  include  exposure  to  flame,  heat  and  toxic  chemicals  and 
decontamination  with  neutralizing  chemicals,  during  fire 
fighting,  rescue  and  HAZMAT  response  operations  and  training 
exercises  with  a  minimum  of  servicing  and  maintenance. 
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(b)  The  ensemble  safe  service  life  shall  be 
at  least  60  months  following  removal  of  components  from 
their  shipping  containers.  An  organizational  testing  system 
shall  be  required  to  determine  ensemble  component 
serviceability  after  the  designated  service  life  has  been 
reached. 


(c)  All  ensemble  components  must  operate  at 
normal  performance  levels  after  extended  storage  in  HAZMAT 
vehicles  or  fire  station  locker  configurations  with  no  more 
than  minor  field  level  maintenance. 

(d)  Mean  Time  Between  Maintenance.  TBD. 

(e)  Mean  Repair  Time.  TBD. 

(2)  Expected  Maintenance  and  Manpower  Skill 
Levels.  The  combined  fire  fighting/HAZMAT  ensemble  with  body 
cooling  shall  require  no  increase  in  CCAS/VAFB  fire 
department  extinguisher  maintenance  or  facility  support 
contractor  personnel  equivalent  manpower.  The  ensemble 
shall  be  maintainable  by  3-  and  5-skill  level  technicians. 
Manufacturer's  contract  maintenance  and  CCAS/VAFB  launch 
support  contractor  maintenance  options  shall  be  considered 
during  system  life  cycle  cost  analysis  and  acquisition 
approach  planning. 

(3)  Logistics  Supportability  And  Readiness 
Requirements . 

(a)  The  combined  fire  fighting/HAZMAT 
ensemble  with  body  cooling  will  be  logistically-supportable 
by  CCAS  and  VAFB  base  supply  organizations  and  systems. 
Contract  maintenance  is  TBD. 

(b)  Ensemble  components  and  systems  shall  be 
operable  and  maintainable  under  the  CCAS  and  VAFB  design 
climactic  conditions  of  temperature,  humidity,  rain,  and  sea 
salt  spray  for  exterior  electronic  systems. 

(c)  The  required  dry  storage  temperature 
range  for  the  ensemble  is  from  -  TBD  to  +140  °F. 

(d)  All  ensemble  components  shall  be 
logistically  supportable  and  maintainable  by  non-Air  Force 
Space  Command  fire  departments  at  CONUS  and  overseas 
locations. 
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d.  Critical  System  Characteristics 
(1)  Mandatory  Characteristics. 

(a)  Expected  Mission  Capability.  The 
combined  fire  fighting/HAZMAT  ensemble  with  body  cooling 
will  provide  OSHA-compliant  personal  protection  for  fire 
fighters  engaged  in  fire  suppression  and/or  rescue 

operations  in  toxic  chemical  environments.  The  body  cooling 
system  will  increase  fire  fighter  sustainability  in  fire 
fighting,  rescue  and  HAZMAT  response  operations  from 

approximately  20  minutes  to  over  60  minutes,  depending  on 
the  fitness  level  of  the  individual  fire  fighter,  and  the 
final  configuration  capacity  of  the  SCBA  and  body  cooling 
systems.  The  SCBA  and  body  cooling  reservicing  system  will 
enable  rapid  resupply  of  air  and  cooling  working 
fluids/gases  in  mobile  field  and  fixed  fire  station 
locations. 


(b)  Electronic  Counter-Countermeasures 
(ECCM)  and  Wartime  Reserve  Modes  (WARM)  Requirements.  Not 
Applicable. 


(c)  Conventional,  Initial  Nuclear  Weapons 
Effects,  Nuclear,  Biological,  and  Chemical  Survivability. 
Not  Applicable. 


(d)  Environmental  Factors.  The  combined  fire 
fighting/HAZMAT  ensemble  with  body  cooling  and  reservicing 
system  will  be  capable  of  all  required  performance 
characteristics  under  all  climatic  and  temperature 
conditions  expected  at  CCAS  and  VAFB. 

1  Operational  temperature  ranges  are 
from  TBD  to  +  140  °F. 

2  Ensemble  components  and  systems 
must  incorporate  appropriate  environmental  storage  control 
systems  and  fabrication  materials  to  prevent  damage  from 
cold,  heat,  hvimidity  or  thermal  expansion. 

3  Materials  used  in  the  fabrication 
of  ensemble  and  reservicing  system  components  will  not 
support  the  growth  of  fungi  to  the  best  commercial 
practices. 

4  Ensemble  component  and  reservicing 
system  performance  capabilities  will  not  be  adversely 
affected  by  wind-blown  dust,  sand  or  sea  salt  spray. 

5.  Ensemble  outer  garment  components 
will  withstand  the  UV  effects  of  sunlight  with  minimal 
material  degradation  for  the  system  service  life. 
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6  Environmental  requirements  for 
weather  seals,  air  tightness,  humidity,  marine  atmosphere, 
low  temperature,  temperature  shock,  heat  transfer,  blowing 
sand,  dust,  UV  effects,  solar  loads  and  water  tightness 
shall  be  lAW  MIL-STD-810E. 

(e)  The  ensemble  outer  garment,  boots, 
gloves  and  helmet  shall  be  capable  of  repeated  toxic 
chemical  decontamination  procedures  using  neutralizing  and 
absorbing  chemicals  and  water  spray. 

(f)  Electromagnetic  Compatibility  and 
Frequency  Spectrum  Assignment.  Helmet  RF  systems  shall  be 
compatible  with  existing  CCAS  and  VAFB  crash/fire  net 
frequency  assignments. 

(g)  Safety  Parameters. 

i.  The  combined  fire  fighting/HAZMAT 
ensemble  with  body  cooling  and  reservicing  system  must  be 
safe  to  store  and  use  throughout  their  life  cycle. 

2  A  safety  hazard  analysis  must  be 
conducted  lAW  MIL~STD-882C  and  MIL--STD-1472D  to  include,  but 
not  limited  to,  hazards  inherent  in  the  design,  testing  and 
operational  employment  of  the  ensemble  garment  components, 
body  cooling  system  and  reservicing  system. 

(2)  Security. 

(a)  Owner/user  security  applies  lAW  AFI  31- 
209.  Security  is  provided  by  the  facility /property 
protection  standards  associated  with  each  location  where  the 
combined  fire  fighting/HAZMAT  ensemble  with  body  cooling  and 
reservicing  components  are  stored  and  employed.  Additional 
security  considerations  are  not  required. 

(b)  A  program  protection  plan  for  the 
ensemble  system,  if  required,  will  be  developed  lAW  AFPD  31- 

7. 


(c)  Operational  Security  Plan.  Operational 
security  will  be  conducted  lAW  AFI  10-1101. 

(3)  Electronic  Counter-Countermeasures.  Not 

applicable. 

(4)  Software  Engineering.  Not  applicable. 
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5.  Integrated  Logistics  Support.  An  ILSP  is  not  required. 
Existing  logistics  support  for  fire  fighter  protective 
equipment  shall  be  applied  to  the  ensemble. 

a.  Maintenance  Planning.  Existing  logistics  support 
for  fire  fighter  protective  equipment  and  SCBA  shall  be 
applied.  No  additional  logistics  support  is  required. 

(1)  All  components  of  the  body  cooling  system  and 
mobile  reservicing  must  be  easily  assembled,  installed  and 
maintained.  Existing  tools,  test  measurement  and  diagnostic 
equipment  (TMDE),  and/or  presently  approved,  emerging  TMDE 
or  support  equipment  will  be  used. 

(2)  Specialized  tools,  if  required,  will  be 
supplied  with  the  ensemble  system  or  reservicing  units. 

(3)  The  combined  fire  fight ing/HAZMAT  ensemble 
with  body  cooling  and  reservicing  system  shall  be  designed 
for  ease  of  maintenance  and  resupply.  All  components  must 
be  designed  for  cost  effectiveness,  supportability  and 
minimization  of  required  logistics  or  maintenance  resources. 

(4)  An  ILS  Plan  shall  be  prepared.  As  a  part  of 
this  Plan,  a  logistics  support  analysis  (LSA)  must  be 
prepared  to  identify  the  necessary  taskings  and  information 
to  ensure  proper  system  design,  integration  and 
configuration  management. 

( 5 )  Maintenance  Concept 

a  Maintenance  and  repair  will  be 
accomplished  at  the  fire  department  or  facility  support  O&M 
organizational  level.  Periodic  inspections  and  preventive 
maintenance  tasks  will  be  programmed  to  ensure  operational 
status . 


b  The  level  of  replacement  shall  be  at  the 
major  component  level. 

c  The  level  of  repair  shall  include  only 
manufacturer-identified  components  or  siibsystems.  All  other 
items  shall  be  repaired  by  replacement. 

(6)  Maintenance  Requirements  For  On-  and  Off- 
Equipment  Maintenance .  TBD . 

(7)  Time-Phased  Depot  Requirements.  Not 

Applicable. 

(8)  Organic  Support  Capabilities.  TBD 

(9)  Depot  Tasks  and  Capabilities  Required.  None. 


b .  Support  Equipment  ( SE ) . 


(1)  Standard  Support  Equipment.  The  need  for  SE 
must  be  minimized,  and  is  expected  to  be  required  for  body 
cooling  and  reservicing  unit  components  only.  If  SE  is 
required,  it  must  be  designed  so  that  it  can  be  maintained 
using,  to  the  maximum  extent  possible,  existing  tools  and 
test  equipment  already  in  the  USAF  inventory. 

(2)  Depot  level  Support  Equipment.  Not 
applicable. 

(3)  Test  and  Fault  Isolation  Capabilities.  If 
new  SE  and  test  equipment  are  required,  it  must  be  of 
minimxim  size,  weight  and  complexity  needed  to  verify  system 
performance  within  specified  limits.  It  also  must 
unambiguously  isolate  malfunctions.  Probabilities  of 
detection  and  confidence  levels  are  TBD. 

c.  Human  Systems  Integration  (HSI): 

( 1 )  Operational  And  Maintenance  Training  Concept . 

Initial  training  for  operation  and 
maintenance  shall  be  by  system  technical  data  and  on-site 
manufacturer  training/technical  support.  No  additional 
training  support  is  required. 

(2)  Manpower,  Personnel  And  Training  Constraints. 
No  additional  manpower  is  required  for  training,  maintenance 
or  employment.  Additional  manpower  to  support  system  O&M  is 
not  required. 

(3)  Operational  equipment  shall  be  used  for 

training. 

(4)  Human  Performance/Human-In-Loop  Issues. 

( a )  Using  Command . 

1.  Manpower,  Personnel,  Training, 
Safety,  Human  Factors  Engineering,  and  Health  Hazards 
Constraints. 

a  The  SCBA/body  cooling 
reservicing  unit  will  be  designed  for  ease  and  speed  of 
lifting/carrying  and  field  operation  from  fire  or  HAZMAT 
vehicle  mountings.  It  will  be  designed  for  ease  of 
component  removal  for  inspection  or  repair. 

b  lAW  DODI  5000. 2/AF  Sup  1,  MIL- 
STD  1472D,  and  MIL-STD-882C,  a  system  safety  analysis  is 
required  as  a  part  of  this  development  effort  to  ensure  all 
tasks  associated  with  the  donning,  doffing,  maintenance  and 


use  of  the  ensemble,  and  the  operation  and  maintenance  of 
the  reservicing  unit  can  be  performed  by  all  personnel. 
Particular  attention  should  be  given  to  hazard  analyses  for 
both  testing  and  operational  use  and  support  of  these 
systems  in  toxic  chemical  vapor,  liquid  splash  and  fire 
threat  environments. 


c  The  combined  fire 
fighting/HAZMAT  ensemble  with  body  cooling  and  reservicing 
system  must  not  present  undesirable  or  uncontrolled 
ergonomic  hazards  to  personnel,  nor  will  it  create  any 
hazards  from  its  configuration  or  the  materials  of 
construction  used. 


d  The  combined  fire 

fighting/HAZMAT  ensemble  with  body  cooling  and  reservicing 
system  both  as  individual  components  and  as  an  integrated 
system  worn  by  fire  fighters,  must  be  highly  flexible  and 
not  impede  fire  fighter  dexterity  and  mobility. 

e  The  ensemble  helmet  and 
ref lectorized  outer  garment  must  present  the  least  possible 
impediment  to  the  wearer's  vision.  Distortion  and  haze  must 
be  minimized.  The  visor  must  be  fog-resistant. 

f  The  combined  fire 

fighting/HAZMAT  ensemble  with  body  cooling  will  maintain  a 

fire  fighter  body  core  temperature  of  100  °F  or  less  while 

engaged  in  moderate-to-heavy  activity  with  full  breathing 
air  at  90  °F  ambient  for  a  minimum  of  one  hour.  A  2-hour 
body  cooling  and  SCBA  capability  is  desirable. 

2.  Maintenance  and  Training  Concepts. 
Described  in  Paragraph  5c. 

(b)  Supporting  Command. 

1  Manpower  Requirements  For  Depot 
Maintenance,  Engineering,  and  Material  Management.  None. 

2  Depot  Training  Requirements.  None. 

(4)  Participating  Command  Manpower  Requirements. 
Additional  manpower  is  not  required. 

(5)  Training  and  Training  Support. 

(a)  Operational  Training  Tasks.  To  be 

determined  by  the  CCAS  and  VAFB  fire  department  training 
officers. 

(b)  Maintenance  Training  Tasks.  To  be 

determined  by  the  CCAS  and  VAFB  fire  department  or  by 
facility  O&M  support  contractor  fire  extinguisher 


maintenance  technicians.  Determinations  shall  be  made  in 
cognizance  of  the  ensemble  component  manufacturer's 
technical  support  data  on  system  operation,  maintenance  and 
repair  and  DT&E/IOT&E  data. 

(c)  Training  Support  For  Required 
Operational  Capabilities  and  Maintenance  Requirements. 
None . 

(d)  Airspace  and  Range  Training 

Requirements.  Not  applicable. 

d.  Computer  Resources.  Not  Applicable. 

e.  Other  Logistics  Considerations. 

(1)  Supply  Support. 

(a)  The  combined  fire  fighting/HAZMAT 
ensemble  with  body  cooling  shall  not  require  special  storage 
or  storage  equipment. 

(b)  Equipment  and  spares  identified  in  the 
repair-level  analysis  must  be  obtained  and  stocked  at  the 
appropriate  levels,  as  part  of  the  initial  acquisition 
contract  lAW  AFI  10-602.  Bench  stock  will  be  provided  in 
unit  type  codes,  if  systems  are  identified  for  mobility 
requirements.  A  support/ consumable  spares  kit  will  be 
provided  with  each  ensemble,  if  required. 

Spares  provisioning  will  be  accomplished  within  90  days 
after  systems  pass  first  article  acceptance  testing. 

(c)  CCAS  and  VAFB  fire  departments  will  be 
provisioned  for  ensemble  components  and  for  the  reservicing 
systems  through  standard  USAF  logistics  channels.  No 
special  supply  support  will  be  required. 

(d)  Replacement  quantities  shall  be  added  to 
the  CCAS  and  VAFB  facility  O&M  organizational/contract  bench 
stock  systems,  in  accordance  with  the  shelf  life  and 
maintenance  specifications  of  the  manufacturers  and  training 
use  expenditure  rates. 

(e)  Packaging,  Handling  and  Transportation 

(PH&T) . 


i.  PH&T  requirements  must  be 
developed  and  implemented  lAW  the  AFI  24-series  directives. 
Requirements  will  be  consistent  with  the  program  schedule 
and  will  be  interfaced  with  other  ILS  elements. 
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2 .  Ensemble  and  body  cooling  garments, 
and  the  SCBA  back  pack  will  be  containerized  so  they  will 
not  be  adversely  affected  by  prolonged  storage  under  any 
climatic  conditions - 


,  3.  Components  shall  be  packaged  so 

^  they  will  not  be  adversely  affected  by  prolonged  storage 

under  any  climactic  conditions. 

(f)  Preservation,  packing  and  packaging  for 

<  ensemble  components  shall  be  designed  to  commercial  fire 

fighter/HAZMAT  ensemble  protective  equipment  industry 
standards  and  shall  provide  the  degree  of  protection  and 
handling  provisions  necessary  based  on  the  characteristics 
of  the  item  and  its  source,  destination,  storage  and  mode  of 
transportation.  Similarly,  preservation,  packing  and 
packaging  for  the  reservicing  unit  shall  be  designed  to 
provide  protection  and  handling  provisions  based  on 
commercial  fire  apparatus  standards  and  specifications. 

(g)  Provisioning  Strategy.  Fire 

departments  shall  use  normal  USAF  and/or  base  support  O&M 
supply  channels  and  procedures. 

(2)  Technical  Data. 

(a)  Technical  Orders  (TO)  will  be  developed 
lAW  AFPD  21-3,  MIL-STD-1790A,  MIL-M-38784C ,  and  TO  00-5-3. 
TOs  required  for  operation  and  maintenance  of  the  system 
will  be  procured  during  the  integration/production  phase  of 
the  acquisition  program,  TOs  must  be  fully  validated  by  the 
contractor  and  verified  by  the  Air  Force  during  lOT&E. 

(b)  Technical  manuals  for  operating  and 
maintaining  the  laody  cooling  system  and  reservicing  unit 
will  be  provided  by  the  manufacturer.  These  manuals  and 
other  related  technical  data  will  be  fully  validated  by  the 
Air  Force  during  lOT&E. 

(c)  Production  drawings  and  component 

*  schematics  of  the  SCBA/body  cooling  and  reservicing  systems 

shall  be  provided. 

(3)  Facilities  And  Land.  The  combined  fire 

^  fighting/HAZMAT  ensemble  with  body  cooling  and  SCBA 

reservicing  units  will  be  stored  in  existing  CCAS  and  VAFB 
fire  department  bench  stock  areas,  fire  department  apparatus 
storage  areas,  and  inside  fire  department  HAZMAT  response 
vehicles. 

(4)  Logistics  Support  Analysis  (LSA). 

Requirements  are  TBD. 
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(5)  Hazardous  Materials. 

(a)  Developers  of  improved  combined  fire 
fighting/HAZMAT  ensemble  with  body  cooling  shall  minimize 
the  use  of  toxic  or  hazardous  chemicals  to  produce  the 
required  performance  characteristics.  As  a  goal,  no  toxic 
or  hazardous  chemicals  shall  be  used. 

(b)  The  SCBA  reservicing  unit  construction 
will  minimize  the  use  of  hazardous  materials  in  production. 
Magnesium  and  magnesium  alloys  shall  not  be  used. 

(6)  Computer-Aided  Acquisition  Logistics  Support 
(CALS).  Requirements  are  TBD. 

(7)  Supporting  Command  Requirements. 

(a)  Additional  Depot  Facilities.  None 

required. 

(b)  Special  Handling,  Storage  and 

Transportation  Requirements.  None  required. 

(c)  Engineering  Data  and  Rights. 

Proprietary  ownership  of  the  combined  fire  fighting/HAZMAT 
ensemble  with  body  cooling  is  anticipated  and  may  be 
retained  by  the  respective  component  or  component  materials 
manufacturers . 


(d)  Depot  and  System  Technical  Order 

Requirements . 


1  No  depot-level  TOs  are  required. 

2  System  TOs  governing  the  operation 
and  maintenance  of  the  body  cooling  system  and  mobile 
reservicing  unit  will  be  provided  by  the  manufacturer. 
Specific  TO  requirements  are  TBD. 


applicable. 

(e) 

Disposal  of  Hazardous  Waste. 

Not 

applicable. 

(f) 

Special  Force  Management  Concepts. 

Not 

Applicable. 

(g) 

Plans  For  Advanced  technology. 

Not 

(h) 

Configuration  Control  Concepts.  TBD 

• 

(i) 

Spares  Strategies.  LRU  spares  for 

the 

ensemble  components  and  reservicing  units  will  be  provided 
at  the  base/unit/base  support  O&M  contractor  level. 
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(j)  Sustaining  Engineering.  Engineering 
support  shall  be  provided  by  the  prime  contractors  selected 
to  manufacture  the  ensemble  components  and  reservicing  unit. 

(k)  System  Warranties  and  Guaranties. 

1  The  combined  fire  fight ing/HAZMAT 
ensemble  with  body  cooling  shall  include  a  manufacturer's 
warranty  for  specified  performance  during  its  guaranteed 
shelf  life  period  that  is  easily  administered  and  is 
consistent  with  the  agent/foam/additive ' s  performance 
specifications. 

2  The  SCBA  reservicing  unit  shall 
include  a  manufacturer's  warranty  .that  is  easily 
administered  and  is  consistent  with  the  system  maintenance 
concept . 


3  Warranties  must  be  cost-beneficial 
and  include  the  selected  essential  performance  requirements. 
The  development  and  approval  of  the  warranty  plan  must  be 
accomplished  not  later  than  6  months  after  the  award  of  the 
contract  for  engineering  and  manufacturing  development. 

4  Warranty  Administration.  The  body 
of  the  warranty  must  describe,  in  detail,  the  specific 
requirements  to  administer  the  warranty.  The  administration 
section  of  the  warranty  plan  will  identify  the 
administrative  requirements.  This  section  also  must 
identify  and  assign  responsibilities  for  processing  warranty 
claims,  for  item  disposition  from  CCAS/VAFB  to  the 
manufacturer  chemical  production  for  disposal.  The 
administration  plan  also  must  describe  the  exact  method  of 
determining  non-compliance  with  additive  performance 
specifications  and/or  shelf  life  deterioration.  It  is 
essential  that  the  selected  operational  performance  and 
shelf  life  requirements  defined  in  the  contract 
specifications  be  measurable  by  standard  USAF  data 
collecting  systems  to  prevent  the  warranty  from  being 
unmeasurable  and,  consequently,  unenforceable. 

5  Warranty  Policy.  DOD  policy  is  to 
obtain  only  warranties  that  are  cost-effective.  Cost- 
benefit  analysis  methodologies  must  be  used  and  a  summary  of 
the  results  provided  to  AFSPC/CE  to  determine  if  the 
proposed  warranty  is  cost-effective  and  to  provide  the 
documentation  necessary  to  process  a  waiver,  should  the 
warranty  not  be  cost-effective. 


(l)  Environmental  Stress  Screening.  Not 

Applicable. 

(m)  Postfielding  Data  Collection  Efforts. 

TBD. 
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(8)  Information  Needs.  No  special  or  additional 
directives  or  forms  are  required  to  support  the  addition  of 
ensemble  or  reservicing  unit  system  components  to  the  USAF 
supply  inventory. 

6.  Infrastructure  Support  And  Interoperability. 

a.  Command,  Control,  Communications  And  Intelligence. 
Not  Applicable. 

b.  Transportation  And  Basing. 

(1)  The  containers  holding  the  combined  fire 
fighting/HAZMAT  ensemble  with  body  cooling  components  will 
be  air,  land  and  sea  transportable;  compatible  with  the  463L 
pallet  system;  and  capable  of  movement  by  theater 
distribution  systems. 

(2)  The  SCBA  reservicing  unit  will  be  air,  land 
and  sea  transportable;  compatible  with  the  463L  pallet 
system;  and  capable  of  movement  by  theater  distribution 
systems . 


c.  Standardization,  Interoperability,  And 

Commonality. 

(1)  The  ensemble  and  reservicing  units  will  be 
ergonomically  compatible  with  DOD  fire  fighting  vehicles  and 
equipment . 

(2)  Joint  Potential  Designation.  TBD. 

The  ensemble  and  reservicing  units  will  be 
commercially  available  for  purchase  by  any  DOD,  other 
federal  and  municipal  fire  service  organization. 

d.  Mapping,  Charting  And  Geodesy  Support.  Not 
Applicable. 

e.  Environmental  Support.  Not  Applicable. 

7 .  Force  Structure . 

a.  The  combined  fire  fighting/HAZMAT  ensemble  with 
body  cooling  and  the  SCBA  reservicing  unit  will  be 
authorized  for  CCAS  and  VAFB  fire  departments.  If  joint 
USAF  command  sponsorship  is  enacted,  these  systems  will  be 
authorized  to  all  fire  departments  with  a  HAZMAT  emergency 
response  mission. 

b.  CCAS  and  VAFB  fire  department  response  to 
hypergolic  propellant  fire,  rescue  and/or  HAZMAT  release 
incidents  will  be  in  accordance  to  the  strict,  controlled 
procedures  defined  in  NFPA  471,  Recommended  Practice  For 


Responding  To  Hazardous  Materials  Incidents .  In  such 
circumstances,  site  entry  into  the  hazardous  (“hot”)  zone 
generally  is  conducted  by  small  teams  of  2  to  4  fire 
fighters,  with  an  equal  number  at  the  ready  to  assist  them. 
Once  team  members  have  completed  operations  or  reached 
breathing  air  limits,  they  are  decontaminated  by  additional 
fire  fighter  personnel  in  full  Level  A  protection  (standard 
HAZMAT  Level  A  ensembles  can  be  used  for  this  purpose,  since 
proximity  fire  protection  is  not  required). 

c.  This  CONOPS  generates  the  requirement  for  12 
ensembles  and  6  spares  each  at  both  CCAS  and  VAFB,  for  a  Air 
Force  Space  Command  total  requirement  of  36  units.  Two  SCBA 
reservicing  units  are  required  per  base.  One  unit  per  base 
will  be  located  in  the  fire  station.  The  other  will  be 
installed  on  a  HAZMAT  response  vehicle. 

d.  The  required  ensemble  will  provide  increased 
HAZMAT  and  HAZMAT-involved  fire  and  rescue  response 
capabilities  over  the  existing  inventory  ensembles  at  non- 
AFSPC  active  AF,  ANG  and  AFR  installations.  Similarly, 
Army,  Navy  and  Marine  Corps  fire  service  units  may  select 
the  required  ensemble  for  installation  and/or  shipboard 
HAZMAT  emergency  response.  The  total  required  niomber  of 
systems  is  TBD. 

8.  Schedule  Considerations: 

a.  lOC/FOC  will  be  attained  upon  delivery  of  the 
required  initial  inventory  of  combined  fire  fighting/HAZMAT 
ensembles  with  body  cooling  and  SCBA  reservicing  units  to 
CCAS  and  VAFB  fire  departments. 

b.  The  development,  testing  and  acquisition  of  the 
specified  ensemble  components  and  reservicing  units  are 
urgently  required  to  permit  safe  and  effective  fire  fighting 
and  rescue  operations  at  CCAS  and  VAFB  in  the  event  of  a 
significant  hypergolic  propellant  release,  fire  and  or 
personnel  rescue  requirement. 

c.  Required  IOC  Date:  FY  98. 


2  Atch 

1.  Requirements  Correlation  Matrix 

2.  Hazard  Scenario  Siimmary 
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Note  1:  An  "'Denotes  An  Item  To  Be  Placed  Ih  The  APB  As  A  Parameter  ^  ffhazrcm 


REQUIREMENTS  CORRELATION  MATRIX 
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Note  1:  An  *  Denotes  An  Item  To  Be  Placed  In  The  APB  As  A  Key  Parameter  3 


REQUIREMENTS  CORRELATION  MATRIX 
Part  II 


(Supporting  Rationale  for  System  Characteristics  and 

Capabilities ) 


AS  OF  DATE: 

Parameter  1  -  Proximity  Heat  Protection.  Defines  the  level 
of  heat  protection  required  to  conduct  fire  department 
operations  in  the  proximity  of  a  hypergolic  propellant  fire. 
The  fire  departments  at  Cape  Canaveral  Air  Station,  Florida 
(CCAS)  and  at  Vandenberg  Air  Force  Base,  California  (VAFB) 
are  the  only  two  units  in  the  USAF  that  must  be  equipped  and 
trained  to  respond  to  accidental  releases  and  fires 
involving  very  large  quantities  of  highly  toxic  hypergolic 
fuels,  hydrazine  and  its  derivatives,  and  nitrogen 
tetroxide,  a  hypergolic  oxidizer.  Hydrazines  burn  at  a 
flame  spread  rate  that  is  about  10  times  as  fast  as  a 
hydrocarbon  fuel  fire.  These  fires  are  more  intense  and 
spread  faster.  Nitrogen  tetroxide,  the  oxidizer  propellant, 
is  not  flammable.  However,  when  added  to  a  fire,  it 
enriches  the  fire  intensity  of  combustion  and  burning  rate 
by  providing  an  additional  oxygen  source. 

Parameter  2  -  Liquid  Chemical  Resistance.  Defines  the 
specific  chemicals  that  the  ensemble  fabrics  must  resist 
without  penetration  and  exposure  to  the  wearer.  CCAS  and 
VAFB  fire  fighters  urgently  need  specifically  designed 
personal  protective  equipment  (PPE)  for  fire  fighting 
operations  involving  exposure  to  the  highly  toxic  liquid  and 
vapor  effects  of  hypergolic  propellants.  These  chemical 
mixtures  can  be  deadly  and  are  extremely  dangerous. 
Hydrazines  are  extremely  toxic  by  inhalation  and  skin 
contact  routes.  Nitrogen  tetroxide  is  extremely  toxic,  and 
presents  a  serious  health  risk  through  skin  and  eye  contact, 
and  inhalation  routes.  It  reacts  with  skin  moisture  and  with 
water  in  the  lungs  to  produce  nitric  and  nitrous  acids  that 
destroy  contacted  tissues. 

Parameter  3  -  Fire  Fighter/HAZMAT  Ensemble  Component 
Performance  and  Qualification  Standards.  Defines  the 
National  Fire  Protection  Association  (NFPA)  standards  for 
system  and  material  performance  to  ensure  fire  fighter 
safety  during  fire  fighting,  rescue  and  HAZMAT  response 
emergency  operations.  The  standards  are  for  chemical  vapor 
and  liquid  protective  suits,  helmets,  heat  resistant  suits 
for  proximity  fire  fighting,  SCBA,  and  gloves. 
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Parcuneter  4  —  Body  Cooling  System  Performance  Standards. 
Defines  the  required  heat  removal  capacity,  cooling  output 
control,  and  mobility,  body  coverage  and  cooling  duration 
requirements  of  the  body  cooling  system  to  be  worn  under  the 
flame  and  chemical  protective  ensemble  garments.  Existing 
fire  fighter  and  HAZMAT  ensembles  provide  no  external  source 
for  body  cooling.  This  limits  fire  fighter  productivity  and 
capability  for  strenuous  tasks,  such  as  fire  fighting  and 
rescue  operations,  to  about  15  to  20  minutes  of  continuous 
operations,  because  of  dehydration  and  heat  exhaustion 
effects. 

Parameter  5  -  SCBA  System  Performance  Standards .  These 
criteria  define  the  weight  and  shape  limitations  for  the 
SCBA  system.  Breathing  air  duration  requirements  also  are 
specified. 

Parameter  6  -  Helmet  Communications  Requirements.  The 

helmet  voice  projection  system  must  comply  with  the 
specified  NFPA  standard.  The  helmet  radio  interface  must  be 
compatible  with  current  inventory  fire  department  hand-held 
radio  units . 

Parameter  7  -  Ensemble  Component  Visibility  .  Ensemble 
components,  individually,  and  collectively,  must  provide 
the  wearer  with  a  minimum  of  120  degrees  of  unobstructed 
vision.  These  components  include  the  SCBA  face  plate,  the 
encapsulated  HAZMAT  suit  face  plate,  the  helmet  and  the 
ref lectorized  outer  garment. 

Parameter  8  —  Ensemble  human  factors.  These  criteria 
define  ensemble  fit  and  wearer  dexterity  requirements. 
Ensemble  components  must  be  designed  to  permit  the 
accomplishment  of  strenuous  fire  fighter  tasks  without 
interference  or  impediment. 

Parameter  9  -  SCBA  Reservicing  System.  These  criteria 
define  the  performance  and  electrical  power  compatibility 
requirements  for  the  portable  SCBA  reservicing  unit. 
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CCAS/VAFB  HYPERGOUC  PROPELLANT 
HAZARD  SCENARIO  SUMMARY 


RELEASE  SITUATION 

RELEASE  MECHANISM 

MATERIAL 

RELEASED 

CREDIBLE  RELEASE  (QAL) 

FIRE  DEPARTMENT 
CONSEQUENCES 

MINOR 

MAJOR 

PROPELLANT  SAMPLING 
ACCIDENT 

OVERRLLEDyOROPPED 
SAMPLE  FLASK 

HOSE/CONNECTION  LEAK 

N204 

N2H4 

A-50 

MMH 

0.03 

0.25 

PROBABLE  FUEL  FIRE 

OXIDIZER  SPILL  RESPONSE 

PROPELLANT  CONTAINER/ 
TANKER  MAINTENANCE 
ACCIDENT 

UNDETECTED  RESIDUAL 
RELEASED  DURING 
TEAR-DOWN 

N204 

N2H4 

A-50 

MMH 

0.25 

0.25 

PROBABLE  FUEL  FIRE 

OXIDIZER  SPILL  RESPONSE 

ROADWAYTRANSPORTATION 
VEHICLE  ACCIDENT  W/ 
CONTAINERS  OR  TRAILERS 

WELD  BREAK 

WALL  PENETRATION 

LEAKING  CONNECTION  STEM 

N204 

N2H4 

A-50 

MMH 

7.5-12.0 

55-120 

PROBABLE  FUEL  FIRE 

OXIDIZER  SPILL  RESPONSE 

DROPPED  CONTAINER  - 

LOADINGAJNLOADING 

ACCIDENT 

WELD  BREAK 

WALL  PENETRATION 

LEAKING  CONNECTION  STEM 

N204 

N2H4 

MMH 

■ 

12.0 

PROBABLE  FUEL  FIRE 

OXIDIZER  SPILL  RESPONSE 

ROADWAY  VEHICLE 

ACCIDENT  W/GLASS& 

HOKE  BOTTLE  SAMPLES 

BROKEN  GLASS  BOTTLE 

LEAKING  HOKE  BOTTLE 

N204 

N2H4 

A-50 

MMH 

0.25 

1.0 

PROBABLE  FUEL  FIRE 

OXIDIZER  SPILL  RESPONSE 

TRANSPORTATION  OR  PAY- 
LOAD  MATING  ACCIDENT  W/ 
FUELED  SATELUTE 

SHOCK-INDUCED  LEAK 

FUEL  TANK  PENETRATION 

N204 

N2H4 

MMH 

7.5 

12.0 

PROBABLE  FUEL  FIRE 

OXIDIZER  SPILL  RESPONSE 

BULK  HYPERGOL  STORAGE 
TANK  LOAD  OR  OFFLOAD 
ACCIDENT/INCIDENT 

CONNECTION  LEAK 

MINOR  HOSE  FAILURE 

MAJOR  MATERIAL  FAILURE 

N204 

A-50 

— 

PROBABLE  FUEL  FIRE 

OXIDIZER  SPILL  RESPONSE 

— 

LAUNCH  VEHICLE 

FHA/OHA/UT  FUEL7DEFUEL 
ACCIDENT/INCIDENT 

CONNECTION  LEAK 

MINOR  HOSE  FAILURE 

MAJOR  MATERIAL  FAILURE 

N204 

A-50 

— 

PROBABLE  FUEL  FIRE 

OXIDIZER  SPILL  RESPONSE 

PAYLOAD  PROCESSING 
FACILITY  INCIDENT  DURING 
SATELLITE  FUEUNG/TESTING 

CONNECTION  LEAK 

MINOR  HOSE  FAILURE 

N204 

N2H4 

MMH 

H 

1.0 

FUEL  SPILL  RESPONSE 

OXIDIZER  SPILL  RESPONSE 

PORTABLE  PROPELLANT  CONTAINER  SUMMARY 


•  55  GAL  DRUMS  (LEAST  SAFE)  •  VAFB/VENDOR  5,000  GAL  TANKERS 

•  KSC  5/30  GAL  DOT/ASME  DRAIN  CONTAINERS  •  KSC  500  GAL  GPTU 

•  SA-ALC  2,000  LB  CYUNDERS  •  KSCA'ENDOR  2,500  GAL  TANKERS 

•  PROGRAM-SPECIFIC  GSE  CARTS  •  10,000  GAL  RAIL  CARS  (MOST  SAFE) 


ORDATCH2 
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APPENDIX  B 

DRAFT  OPERATIONAL  REQUIREMENTS  DOCUMENT  (ORD) 

FOR  AN 

INCIPIENT  LEAK  HYDRAZINE  VAPOR  DETECTION  SYSTEM 
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OPERATIONAL  REQUIREMENTS  DOCUMENT  (ORD)  FOR  AN 
INCIPIENT  LEAK  HYDRAZINE  VAPOR  DETECTION  SYSTEM 


1.  General  Description  of  Operational  Capability: 

a.  Space  vehicle  launch  and  payload  processing 
facilities  at  Cape  Canaveral  Air  Station,  Florida  (CCAS)  and 
at  Vandenberg  Air  Force  Base,  California  (VAFB)  support  all 
major  United  States  Air  Force  (USAF)  and  commercial 
satellite  space  launch  operations.  These  facilities  support 
systems  and  processes  that  involve  the  storage  and  transfer 
of  highly  flammable,  explosive  and  toxic  hydrazine  fuels. 

b.  Hydrazine-based  fuels  are  found  in  very  large  bulk 
quantities  only  at  CCAS  and  VAFB.  Hydrazine  also  is  used 
in  small  quantities  at  bases  supporting  F-16  and  B-2  APU 
systems.  Anhydrous  Hydrazine,  AH  (N2H4),  and  its 

derivatives,  monomethylhydrazine,  MMH  (CH5N2), 
unsymmetrical  dimethylhydrazine  UDMH  (C2H8N2),  and  Aerozine 
50  (A-50),  a  50:50  percent  mixture  of  AH  and  UDMH,  are 
extremely  toxic  by  inhalation  and  skin  contact  routes.  They 
spontaneously  and  violently  react  when  contacted  with 
oxides,  such  as  rust,  dust  and  debris,  vapor  or  spark. 

c.  CCAS  and  VAFB  technicians  are  involved  in  several 
hazardous  processes  where  reliable  and  rapid  detection  of 
hydrazine  vapors  will  be  essential  in  preventing  major 
propellant  release  incidents  with  consequences  of  serious 
injury  or  death,  and  the  potential  for  significant  facility 
and  environmental  damage.  These  include: 

(1)  Loading/unloading  2,500  gallon  mobile  tankers 
at  bulk  storage  facilities. 

(2)  Propellant  fuel  (A-50)  off-load  at  Titan  IV 
ready  storage  sites. 

(3)  Titan  IV  Stage  I  &  II  A-50  fueling  from  on¬ 
site  ready  storage  tanks.  Delta  Stage  II  launch  vehicle  A- 
50  fueling  operations  are  from  2,500  gallon  mobile  tanker 
trailers. 


(4)  Satellite  fueling  (N2O4  &  MMH)  operations  in 
ground-level  or  launch  tower  clean  room  facilities  and 
Centaur  fueling  in  launch  tower  clean  rooms. 

d.  Fires  fueled  by  Anhydrous  Hydrazine  and  its 
derivatives  are  virtually  smokeless  and  emit  little  or  no 
visible  radiation.  Technicians  involved  in  hypergolic 
propellant  fuel  operations  wear  fully-encapsulated 
protective  ensembles.  These  include  vision-restricting 
helmets  and  face  plates.  Because  of  the  near-invisible 


nature  of  hydrazine  vapors  and  limited  fields  of  vision, 
these  personnel  have  extreme  difficulties  in  identifying  the 
location  and  size  of  a  hydrazine  fire,  its  rate  of  growth, 
and  direction  of  spread.  Therefore,  technician  proximity  to 
a  hydrazine  fire  can  remain  undetected  until  a  very 
dangerous  secondary  effect  is  recognized  -  the  melting  of 
the  individual's  protective  ensemble  components. 

e.  In  such  cases,  these  very  dangerous  conditions 
can  lead  to  ineffective  use  of  portable  fire  extinguishers, 
delayed  or  ineffective  emergency  actions  and  evacuation  to 
include  system  shutdown  and  sounding  alarms,  as  well  as 
technician  injury  or  death.  Thus,  it  is  imperative  that 
hydrazine/fuel  vapors  be  detected  early,  before  explosive 
levels  can  build  up,  and  before  fuel  liquid  and/or  vapors 
can  come  into  contact  with  any  material  that  will  cause 
ignition  or  detonation  to  take  place. 

f.  Therefore,  CCAS  and  VAFB  facilities  and  processes 
with  hydrazine  hazards  urgently  need  an  automatic  vapor 
detection  system  that  can  reliably  detect  hydrazine  and 
hydrazine  derivative  vapors  at  the  leak  source  during  the 
incipient  stage  of  the  release  process  and  warn  personnel  to 
take  corrective  action.  Given  this  advanced  notice, 
preventive  measures  can  be  initiated  to  identify,  isolate 
and  terminate  the  leak  condition,  before  the  release 
quantity  is  sufficient  to  support  combustion  or  vapor  phase 
explosion.  Early  incipient  leak  detection  and  emergency 
actions  to  prevent  or  mitigate  the  release  of  highly  toxic 
and  explosive  hydrazine  fuels  combine  to  form  a  very  capable 
and  effective  method  of  fire  and  explosion  prevention. 

g.  This  ORD  is  in  direct  support  of  the  Air  Force 
Space  Command's  Mission  Need  Statement  (MNS),  AFSPC  XX- YY,  - 

- .  (There  may  be  1  MNS  for  military  space  lift 

support  and  a  different  one  for  commercial  support.) 
This (These)  MNS  is/are  in  direct  support  of  OUSD  (A)  Mission 
Area  (s)  XXX,  YYY - . 

h.  The  Requirements  Correlation  Matrix  (RCM)  for  a 
hydrazine  vapor  detection  system  is  at  Attachment  1. 

2 .  Threat : 

a.  Accidental  hydrazine  fuel  liquid  or  vapor  releases 
at  CCAS  and  VAFB  require  rapid,  reliable  detection  and  the 
sounding  of  electronic,  visible  and  audible  alarms  to  enable 
immediate  technician  emergency  actions  to  prevent  a  far  more 
serious  event.  The  lead  time  afforded  by  incipient  vapor 
detection  can  be  used  to  prevent  or  mitigate  the  build  up  of 
explosive  vapors  and/or  the  contact  of  hydrazine  with  a 
combustion  source.  In  this  manner,  hydrazine  vapor 
detection  systems  can  significantly  reduce  the  potential  for 
loss  of  life  and  property  following  an  accidental  release 
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and  fire  during  hydrazine  transfer  and/or  container 
maintenance  operations. 

b.  Hazard  analyses  were  conducted  to  determine  the 
mechanisms  and  locations  of  accidents  or  incidents  on  CCAS 

ji  and  VAFB  that  would  involve  the  release  of  propellant  fuels. 

Accidental  releases  of  hypergolic  propellants  on  CCAS  and 
VAFB  were  assumed  to  result  from  incidents  involving 
propellant  containers,  mobile  tanker-trailers,  and/or  the 
transfer  equipment  used  to  pump  and  distribute  the 
^  commodities  from  one  container  to  another,  or  into  the 

launch  vehicle  and  payload  on-board  tanks.  The  potential 
fixed  facility  locations  where  such  accidents  were  most 
likely  to  occur  were  determined  by  mapping  the  receipt, 
storage  and  end-use  distribution  flow  chart-histories  of 
hydrazine  fuels  on  CCAS  and  VAFB. 

c.  Three  facility-related  accidental  hypergolic 
chemical  release  hazard  scenarios  resulting  from  common 
space  launch  system  processing  and  support  operations  at 
CCAS  and  VAFB  were  identified.  These  scenarios  represent 
the  generalized  hydrazine  fuel  vapor  and  potential 
fire/explosion  threats  facing  at  CCAS  and  VAFB  in  fixed 
facilities  where  the  installation  of  an  incipient  vapor 
detection  system  is  technically  feasible,  and  can 
significantly  improve  process  and  life  safety.  They  are: 

( 1 )  Propellant  transfer  accident  at  bulk  storage 
facilities. 

(2)  Propellant  release  accident  during  launch 
vehicle  fueling  or  defueling  operations. 

(3)  Accidental  release  during  propellant  transfer 
operations  in  payload  processing  facility  clean  rooms. 

d.  In  each  of  these  scenarios,  four  release 
mechanisms  are  assumed:  (1)  Improper  seating  or  failure  of 
connection  hardware  of  stainless  steel  flexible  transfer 
hose  sections,  (2)  Minor  material  failure  of  stainless  steel 
flexible  hose  section,  such  as  a  small  tear,  split  or 
rupture.  (3)  Major  material  failure  of  stainless  steel 
flexible  hose  during  propellant  transfer  operation  or 
Propellant  Transfer  Unit  component  material  failure.  (4) 

V  Improper  routing  of  propellant  under  pressure  via  fixed  and 

flexible  connections  between  the  transfer  unit,  the  donor 
tank  (s),  the  receiving  tank  and/or  associated  peripheral 
systems • 


e.  Attachment  2  provides  a  summary  of  these  hydrazine 
incident  scenarios,  the  corresponding  expected  hydrazine 
release  quantities  and  fire  threat  consequences. 
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f.  “Sabotage  Threat  To  USAF  Space  Launch  Facilities. 
(A  specific  threat  dealing  with  CCAS  and  VAFB  terrorist 
threats  &  sabotage  involving  hypergolic  propellant  storage 
tank  or  transfer  vehicles  or  the  launch  vehicles  at  the 
pads? ) . 


g.  “Threat  Compendium,  Worldwide  Threat  To  Air  Bases: 
1991-2001”,  31  Dec  91.  Provides  descriptions  of  the 
systems,  weapons,  and  organizations  representing  an  air-  and 
land-based  threat  to  USAF  Bases.  (Note:  the  terrorist 
threat  to  CCAS  &  VAFB  may  be  contained  in  this  document.  If 
so,  cite  this  document  in  both  paragraph  c  &  d) . 

3.  Shortcomings  of  Existing  Systems: 

a.  Hydrazine  is  very  explosive  at  concentration 
within  a  very  wide  range  of  explosive  limits  (2.5%  -  98%  for 
MMH)  and  burns  at  a  rate  that  is  about  10  times  as  fast  as 
a  hydrocarbon  fuel  fire.  It  is  more  intense  and  spreads 
faster.  Additionally,  hydrazine  fires  are  virtually 
colorless  and  smokeless.  This  is  because  the  carbon-based 
compounds  that  are  contained  in  and  produced  by  jet  or 
automotive  fuel  fires  are  not  present  in  hydrazines  to 
produce  black  smoke  and  the  characteristic  yellow-orange 
vapor.  Therefore,  it  is  imperative  to  detect  hydrazine 
leaks  at  the  earliest  possible  stage  of  development,  during 
their  incipient  state  when  detectable  quantities  are  in  the 
1  to  25  parts  per  million  (ppm)  concentration  range. 

b.  Current  hydrazine  sensors  are  capable  of  detecting 
vapor  levels  associated  with  major  leaks  and  spills  and  for 
detecting  explosive  concentrations.  They  are  marginally 
capable  of  detecting  hydrazine  vapor  concentrations 
locations  needed  for  incipient  (1  -25  ppm)  leak  detection 
and  rapid  emergency  response,  and  may  require  lengthy 
sampling  times  for  a  single  detection  point.  Furthermore, 
current  fixed  point  area  hydrazine  detection  systems  are  not 
capable  of  the  sequential  monitoring  of  multiple  potential 
leak  points,  as  is  required  for  incipient  leak  detection  of 
specific  fuel  transfer  hardware  configurations. 

4.  Capabilities  Required.  The  space  launch  organizations 
at  CCAS  and  VAFB  require  the  development  and  acquisition  of 
a  hydrazine  and  hydrazine  derivative  vapor  detection  system 
for  interior  and  exterior  (outdoor)  use  at  propellant 
transfer  and  storage  facilities  and  inside  payload 
processing  clean  rooms. 

a.  System  Performance: 

(1)  Performance  Parameters.  The  hydrazine  vapor 
detection  system  is  envisioned  to  be  a  family  of  detection 
systems  or  a  system  that  can  be  calibrated  to  react  to 
vapors  from  each  of  the  hydrazine  fuel  types,  and  to  take 
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into  account  the  various  site-specific  chemical  background 
false  alarm  sources. 

(a)  Clean  Room  Hydrazine  Vapor  Detection. 
The  hydrazine  vapor  detection  system  will  identify  a  1  to  25 
ppm  (ORD  II  should  specify  the  required  ppm  detection  level) 
vapor  concentration  of  anhydrous  hydrazine  or  MMH  vapor 
produced  by  a  calibrated  laboratory  release  simulation 
apparatus  at  a  1-ft  range  under  interior  USAF  ground-level 
and  launch  tower  clean  room  equipment,  chemical  background 
and  ventilation  air  flow  conditions.  Anhydrous  hydrazine  and 
MMH  are  typical  fuels  for  military  and  commercial  satellite 
payloads  and  Centaur  reaction  control  systems.  The 
detection  system  shall  support  a  minimxim  of  8  sampling 
locations.  Sampling  shall  be  sequential  -  from  one  location 
at  a  time.  Response  time  for  each  sampling  location  shall 
be  2  minutes  or  less. 

(b)  A-50  Bulk  Transfer  &  Storage  Facility 
Vapor  Detection.  The  hydrazine  vapor  detection  system  will 
identify  a  1  to  25  ppm  (ORD  II  should  specify  the  required 
ppm  detection  level)  vapor  concentration  from  a  calibrated 
laboratory  release  simulation  apparatus  at  a  1-ft  range 
under  outside/exterior  CCAS  and  VAFB  fuel  storage  and 
transfer  facility  background  weather  conditions  TBD.  Large 
quantities  of  A-50  are  stored  in  bulk  and  transported  in 
mobile  trailers  to  fuel  Titan  and  Delta  launch  vehicles.  The 
detection  system  shall  support  a  minimum  of  8  sampling 
locations.  Sampling  shall  be  sequential  from  one  location 
at  a  time.  Response  time  for  each  sampling  location  shall 
be  5  minutes  or  less.  The  system  shall  be  environmentally 
and  impact-hardened  for  both  fixed  and  portable 
field/facility  applications. 

(c)  Hydrazine  vapor  detection  systems  shall 
not  react/alarm  to  any  background  chemicals  associated  with 
space  launch  system,  facility  or  payload  cleaning, 
maintenance  or  fueling  operation. 

(d)  Hydrazine  vapor  detection  systems  shall 
not  react/alarm  to  any  electromagnetic  energy  sources 
associated  with  space  launch  system  communications  or 
surveillance  equipment,  or  from  any  transient  energy  that 
may  be  associated  with  CCAS  or  VAFB  space  launch  support 
operations . 


(e)  System  detection  of  hydrazine  vapors 
shall  result  in  the  initiation  of  area  visible  and  audible 
alarms/klaxons  and  the  transmission  of  an  alarm  status 
message  to  both  the  CCAS /VAFB  fire  department  and  one  or 
more  TBD  launch  squadron  command  and  control  centers. 
Alarm  hardware  and  message  transmission  electronics  shall  be 
detection  system  component  subsystems.  Alairm  messages  shall 
be  transmitted  by  TBD  (RF  and/or  hard  wire)  data  links. 


(2)  SEEK  EAGLE  Requirements.  Not  Applicable, 
b.  Logistics  and  Readiness: 

(1)  Operational  Availability. 

(a)  Clean  Room  Systems.  Hydrazine  vapor 
detection  systems  in  clean  rooms  shall  demonstrate  a  system 
availability  of  99  percent  over  a  mission  time  of  two 
years. 

(b)  Exterior/Outdoor  Systems.  Hydrazine 
vapor  detection  systems  protecting  outdoors  or  other  non- 
fully  enclosed  processes  and/or  equipment  shall  demonstrate 
a  system  availability  of  97  percent  over  a  mission  time  of 
two  years. 


(c)  These  levels  of  availability  are 
attainable  with  appropriate  system  design  considerations  of 
circuit  modularity,  BIT,  and  maintenance  engineering. 

(2)  Expected  Maintenance  and  Manpower  Skill 
Levels.  Hydrazine  vapor  detection  systems  shall  require  no 
increase  in  Civil  Engineering  Electronics  Control  (AFSC 
XXXXX)  or  facility  support  contractor  personnel  equivalent 
manpower.  The  system  shall  be  maintainable  by  3-  and  5- 
skill  level  technicians.  Manufacturer's  contract 
maintenance  and  CCAS/VAFB  launch  support  contractor 
maintenance  options  shall  be  considered  during  system  life 
cycle  cost  analysis  and  acquisition  approach  planning. 

(3)  Logistics  Supportability  And  Readiness 
Requirements . 


(a)  Hydrazine  vapor  detection  systems  will 
be  logistical ly-supportable  by  CCAS  and  VAFB  base  supply 
organizations  and  systems.  Contract  maintenance  is  TBD. 

(b)  Hydrazine  vapor  detection  systems  shall 

be  operable  and  maintainable  under  the  CCAS  and  VAFB  design 
climactic  conditions  of  temperature,  humidity,  rain,  and  sea  ^ 

salt  spray  for  exterior  electronic  systems. 

(c)  The  hydrazine  vapor  detection  system 

Mean  Time  To  Repair  (MTTR)  to  reinstate  it  to  full  y 

operational  status  after  a  fault  warning  shall  not  exceed  4 

hours. 


(d)  Hydrazine  vapor  detection  systems  shall 
allow  100%  fault  detection  and/or  isolation,  remove/replace 
and  checkout  using  self-test  or  manual  procedures  with 
standard  Base  Civil  Engineer  (BCE)  and/or  launch  support 
facility  contractor  tools  and/or  common  support  equipment. 
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(e)  Hydrazine  vapor  detection  systems  shall 
be  designed  with  self-diagnostic  checks  on  all  electronic 
system  components.  Systems  shall  initiate  a  trouble/fault 
alarm  via  RF  or  hard  wire  link  to  the  CCAS/VAFB  launch 
control  command  center  TBD,  whenever  the  any  component  is 
not  functioning  according  to  design  specifications. 
Furthermore,  the  systems  shall  contain  visual  and  audible 
alarm  components  that  activate  in  the  “trouble”  mode  to 
alert  personnel  that  automatic  vapor  detection  may  not  be 
functioning.  The  frequency  of  automatic  internal  checks  and 
status  reports  to  command  centers  and  fire  departments  shall 
be  15  minutes. 

c.  Critical  System  Characteristics 
(1)  Mandatory  Characteristics. 

(a)  Expected  Mission  Capability.  Hydrazine 
vapor  detection  systems  will  be  installed  in  clean  rooms  and 
other  launch  support  facilities  that  support  hypergolic  fuel 
transfer  and  storage  operations.  Multiple  detectors  will  be 
installed  to  insure  all  hazard  areas  are  contained  within 
the  system's  hydrazine  vapor  detection  performance 
boundaries,  as  specified  in  Paragraph  4a(l).  System 
detection  of  hydrazine  vapors  shall  result  in  the  initiation 
of  area  visible  and  audible  alarms/klaxons  and  the 
transmission  of  an  alarm  status  message  to  the  CCAS/VAFB 
launch  squadron  command  and  control  centers. 

(b)  Electronic  Counter-Countermeasures 
(ECCM)  and  Wartime  Reserve  Modes  (WARM)  Requirements.  Not 
Applicable. 


(c)  Conventional,  Initial  Nuclear  Weapons 
Effects,  Nuclear,  Biological,  and  Chemical  Survivability. 
Not  Applicable. 

(d)  Environmental  Factors.  Hydrazine  vapor 
detection  systems  must  be  capable  of  reliable,  continuous 
operation  under  the  climactic  conditions  associated  with 
CCAS  and  VAFB  weather  statistics. 

1  Systems  must  be  able  to  operate  in 
temperatures  ranging  from  -10  °F  to  +140  °F. 

2  Systems  must  incorporate 
appropriate  environmental  storage  control  systems  and 
fabrication  materials  to  prevent  system  damage  from  cold, 
heat,  humidity  or  thermal  expansion. 

3  Materials  used  in  the  fabrication 
of  systems  will  not  support  the  growth  of  fungi  to  the  best 
commercial  practices. 
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4  System  performance  capabilities 
will  not  be  adversely  affected  by  wind-blown  dust,  sand  or 
sea  salt  spray.  Cleaning  maintenance  schedules  for  exposed 
detector  heads/optics  shall  be  developed  to  account  for 
these  expected  outside  use  conditions. 

^  System  components  will  withstand 
the  UV  effects  of  sunlight  with  minimal  material  degradation 
for  the  system  service  life. 

^  Environmental  requirements  for 
weather  seals,  air  tightness,  humidity,  marine  atmosphere, 
low  temperature,  temperature  shock,  heat  transfer,  blowing 
sand,  dust,  UV  effects,  solar  loads  and  water  tightness 
shall  be  lAW  MIL-STD-810E. 

(e)  Electromagnetic  Compatibility  and 
Frequency  Spectrum  Assignment. 

1.  Hydrazine 
shall  not  adversely  react  to 
emissions  associated  with  space 
payload  processing  or 
communications/telemetry  systems. 

2  New  RF  communications  frequencies 
are  not  required.  Systems  shall  use  the  currently-assigned 
RF  operating  frequencies  of  the  fire  department  alarm 
systems  and  of  the  launch/processing  control  centers  for 
each  launch  system  at  CCAS  and  VAFB. 

(f)  Safety  Parameters. 

1.  Electromagnetic  energy  emissions 
from  hydrazine  vapor  detection  systems  shall  not  present  a 
hazard  to  space  systems,  aircraft  or  air  crews  operating 
from  or  near  CCAS  or  VAFB. 

2.  The  use  and  maintenance  of  the 
hydrazine  fire  detection  systems  shall  be  prescribed  in 
documented  procedures  for  hazardous  dynamic  transfer  and 
system  configuration  operations  and  the  surveillance  of 
unattended  hypergolic  fuel  storage  and  transfer  systems. 
Procedures  shall  be  based  on  the  results  of  MIL-STD-882C 
system  safety  hazard  analyses  for  each  potential  system 
application/location. 

(2)  Security.  Owner/user  security  applies  lAW  AFI 
31-209.  Security  is  provided  by  the  f acility/property 
protection  standards  associated  with  each  location  where 
hydrazine  vapor  detection  systems  are  installed  and  the 
security  classification  of  the  launch  vehicle  and  payload 
systems.  Additional  security  considerations  are  not 
required . 


vapor  detection  systems 
electromagnetic  energy 
launch  ground  support, 
on-board  satellite 


> 
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(3)  Electronic  Counter-Countermeasures.  Not 

applicable. 

(4)  Software  Engineering.  TBD. 

5.  Integrated  Logistics  Support.  An  ILSP  is  not  required. 
Existing  logistics  support  for  cominercial  vapor  detection 
systems  shall  be  applied.  No  additional  logistics  support 
is  required. 

a.  Maintenance  Planning.  All  components  of 

hydrazine  vapor  detection  systems  must  be  easily  assembled, 
installed  and  maintained.  Existing  tools,  test  measurement 
and  diagnostic  equipment  ( TMDE ) ,  and/or  presently  approved , 
emerging  TMDE  or  support  equipment  will  be  used. 
Specialized  TMDE  or  tools,  if  required,  will  be  supplied 
with  the  system  equipment. 

(1)  Maintenance  and  repair  will  be  accomplished 
at  the  facility  support  O&M  organizational  level  or  by 
manufacturer  contract  maintenance.  Periodic  inspections  and 
preventive  maintenance  tasks  will  be  programmed  to  ensure 
operational  status. 

(2)  The  level  of  replacement  shall  be  at  the 
major  component  level. 

(3)  Maintenance  Requirements  For  On-  and  Off- 
Equipment  Maintenance .  TBD . 

(4)  Time-Phased  Depot  Requirements.  Not 

Applicable. 

(5)  Organic  Support  Capabilities.  TBD 

(6)  Depot  Tasks  and  Capabilities  Required.  None. 

b.  Support  Equipment. 

(1)  Standard  Support  Equipment.  Hydrazine 

vapor  detection  systems  will  be  self-contained  and  require 
no  additional  support  equipment. 

(2)  Depot  level  Support  Equipment.  Not 

applicable. 

(3)  Test  and  Fault  Isolation  Capabilities. 

(a)  Hydrazine  vapor  detection  systems  shall 
maximize  the  use  of  built-in  test  equipment  to  negate  the 
need  for  redundant  SE,  isolate  the  faulty  system  modules, 
and  determine  system  availability  for  use. 
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(b)  System  level  fault  isolation  will 
identify  the  major  component  at  100  percent  for 
organizational  replacement  and/or  repair. 

(c)  Systems  must  notify  the  supporting  fire 
department  and  operational  control  -  center  (s)  of  a 
malfunction  with  an  audible  and  visible  status  signal. 

c.  Human  Systems  Integration  (HSI): 

(1)  Operational  And  Maintenance  Training  Concept. 
Initial  training  for  the  operation  and  maintenance  of 
hydrazine  vapor  detection  systems  shall  be  by  system 
technical  data  and  on-site  manufacturer  training/technical 
support.  No  additional  training  support  is  required. 

(2)  Manpower,  Personnel  And  Training  Constraints. 
No  additional  manpower  is  required  for  training,  maintenance 
or  employment  of  the  hydrazine  vapor  detection  system. 

(3)  Hiaman  Performance/Human-In-Loop  Issues. 

(a)  Using  Command. 

1.  Manpower,  Personnel,  Training, 
Safety,  Human  Factors  Engineering,  and  Health  Hazards 
Constraints .  None . 


2.  Maintenance  and  Training  Concepts. 
Described  in  Paragraph  5c. 

(b)  Supporting  Command.  No  depot  manpower 
or  training  requirements  are  identified. 

(4)  Participating  Command  manpower  Requirements. 
Not  applicable. 

(5)  Training  and  Training  Support. 

(a)  Operational  training  Tasks.  To  be 
determined  by  manufacturer  technical  data. 

(b)  Maintenance  Training  Tasks.  To  be 
determined  by  manufacturer  technical  data. 

(c)  Training  Support  For  Required 
Operational  Capabilities  and  Maintenance  Requirements.  To 
be  determined  by  manufacturer  technical  data. 

(d)  Airspace  and  Range  Training 

Requirements.  Not  applicable. 

d.  Computer  Resources.  Not  Applicable. 
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e.  Other  Logistics  Considerations. 

_ ( 1 )  Supply  Support . 

(a)  Hydrazine  vapor  detection  system 
components  shall  not  require  special  storage  or  storage 
equipment . 

(b)  Repair/replacement  items  for  hydrazine 
vapor  detection  system  components  shall  be  added  to  the  CCAS 
and  VAFB  facility  O&M  organizational/contract  bench  stock 
systems,  in  accordance  with  the  initial  purchase  contract 
specifications  with  the  manufacturer.  CCAS  and  VAFB 
maintenance  organizations  will  be  provisioned  through 
standard  USAF  or  contractor  logistics  channels.  No  special 
supply  support  will  be  required. 

(c)  Equipment  and  component  spares  will  be 
identified  in  a  repair-level  analysis,  and  will  be  purchased 
and  stocked  as  a  part  of  the  initial  purchase  contract  lAW 
AFI  10-602. 

(d)  Packaging,  Handling  and  Transportation 

(PH&T) . 

1.  PH&T  requirements  must  be 
developed  and  implemented  lAW  the  AFI  24-series  directives. 
Requirements  will  be  consistent  with  the  program  schedule 
and  will  be  interfaced  with  other  ILS  elements. 

2.  Hydrazine  vapor  detection  system 
and/or  components  will  be  designed  and  packaged  to  withstand 
expected  shocks  of  transportation  and  handling  lAW  MIL-STD- 
810E. 

3.  Systems  and  system  components  shall 
be  packaged  so  they  will  not  be  adversely  affected  by 
prolonged  storage  under  any  climactic  conditions. 

(e)  Preservation,  Packing  and  Packaging  for 
system  components  shall  be  designed  to  commercial  fire 
detector  industry  standards  and  shall  provide  the  degree  of 
protection  and  handling  provisions  necessary  based  on  the 
characteristics  of  the  item  and  its  source,  destination, 
storage  and  mode  of  transportation.  System  components  shall 
use  preservation,  packaging  and  packing  methods  and 
materials  currently  in  use  by  the  commercial  fire  detector 
industry . 


(f)  Provisioning  Strategy.  Hydrazine  vapor 
detection  systems  shall  be  supplied/stocked  through  normal 
USAF  and/or  facility  O&M  support  contractor  supply  channels 
and  procedures. 
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(2)  Technical  Data. 

(a)  Technical  manuals  for  operating  and 
maintaining  Hydrazine  vapor  detection  systems  and  system 
components  will  be  provided  by  the  manufacturer.  These 
manuals  and  other  related  technical  data  will  be  fully 
validated  by  the  Air  Force  during  a  demonstration  by  the 
manufacturer  of  an  initial  prototype  system  installation  at 
CCAS  or  VAFB. 


(b)  Technical  manuals  shall  include  an 
appropriate  technical  and  functional  description  of  the 
system  and  its  components.  Data  shall  include  system 
installation,  operation  and  maintenance,  refurbishment  of 
detectors,  RF  transmitters  and  logic  controllers.  Logic 
controller  software  and  detector  calibration/sensitivity 
data  also  shall  be  fully  documented. 

(c)  Production  drawings  and  electrical 
schematics  shall  be  provided. 

(3)  Facilities  And  Land. 

(a)  Hydrazine  vapor  detection  systems  will 
be  installed  in/on  existing  CCAS  and  VAFB  hydrazine  fuel 
storage  areas,  transfer  location  and  clean  room  facilities. 

(b)  Hydrazine  vapor  detection  system  spare 
components  will  be  stored  in  existing  CCAS  and  VAFB  supply 
warehouses  and  fire  department  bench  stock  areas. 

(4)  Logistics  Support  Analysis  (LSA) . 

Preparation  of  a  LSA  is  not  anticipated. 

(5)  Hazardous  Materials.  Hydrazine  vapor 

detection  system  design  and  construction  will  minimize  the 
use  of  hazardous  materials  in  production.  Magnesium  and 
magnesium  alloys  shall  not  be  used. 

(6)  Computer-Aided  Acquisition  Logistics  Support 
(CALS).  Requirements  are  TBD. 

(7)  Supporting  Command  Requirements. 

(a)  Additional  Depot  Facilities.  None 

required . 

(b)  Special  Handling,  Storage  and 

Transportation  Requirements.  None  required. 

(c)  Engineering  Data  and  Rights. 

Proprietary  hardware  ownership  is  anticipated  and  may  be 
retained  by  the  manufacturer.  However,  ownership  of  the 
source  plans  should  revert  to  the  Government  in  the  event 
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the  owner  discontinues  the  product  line  or  ceases  to  exist. 
The  Government  should  have  the  right  to  purchase  the 
hardware  source  plans. 

(d)  Depot  and  System  Technical  Order 
Requirements.  None  required. 

(e)  Disposal  of  Hazardous  Waste.  Not 
applicabla.  Hydrazine  vapor  detection  system  components 
should  not  contain  or  produce  hazardous  waste. 


applicable. 

(f) 

Special 

Force  Management  Concepts.  Not 

Applicable. 

(g) 

Plans 

For  Advanced 

technology.  Nor 

(h) 

Configuration  Control 

Concepts.  TBD. 

(i) 

Spares 

Strategies. 

System  component 

spares  will  be  provided  and  stored  at  the  base/O&M  support 
contractor  level. 


(j)  Sustaining  engineering.  Engineering 
support  shall  be  provided  by  the  manufacturer  for  the  life 
of  the  system. 

(k)  System  Warranties  and  Guaranties.  The 
hydrazine  vapor  detection  system  shall  include  a 
manufacturer's  warranty  that  is  easily  administered  and  is 
consistent  with  the  system  maintenance  concept.  It  must  be 
cost-beneficial  and  include  the  selected  essential 
performance  requirements.  The  use  of  this  warranty  must  be 
transparent  to  the  user's  operation  and  maintenance  of  the 
system.  The  development  and  approval  of  the  warranty  plan 
must  be  accomplished  not  later  than  6  months  after  the  award 
of  the  contract  for  engineering  and  manufacturing 
development. 

1.  Warranty  Administration.  The  body 
of  the  warranty  must  describe,  in  detail,  the  specific 
requirements  to  administer  the  warranty.  The  administration 
section  of  the  warranty  plan  will  identify  the 
administrative  requirements.  This  section  also  must 
identify  and  assign  responsibilities  for  processing  warranty 
claims,  for  item  disposition  from  CCAS/VAFB  to  the 
manufacturer's  repair  facility,  and  the  return  of  the 
warranted  item  to  the  supply  system.  The  administration 
plan  also  must  describe  the  exact  method  of  determining 
failures,  including  the  manual  or  automated  system  used  to 
accomplish  warranty  tracking  efforts.  It  is  essential  that 
the  selected  operational  performance  requirements  defined  in 
the  contract  specifications  be  measurable  by  standard  DSAF 
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data  collecting  systems  to  prevent  the  warranty  from  being 
unmeasurable  and,  consequently,  unenforceable. 

2  Warranty  Policy,  DOD  policy  is  to 
obtain  only  warranties  that  are  cost-effective.  Cost- 
benefit  analysis  methodologies  must  be  used  and  a  sximmary  of 
the  results  provided  to  AFSPC/CE  to  determine  if  the 
proposed  warranty  is  cost-effective  and  to  provide  the 
documentation  necessary  to  process  a  waiver,  should  the 
warranty  not  be  cost-effective. 


(l)  Environmental  Stress  Screening.  TBD. 

(m)  Postfielding  Data  Collection  Efforts. 

TBD. 
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(8)  Information  Needs.  No  special  or  additional 
directives  or  forms  are  required  to  support  the  addition  of 
this  detection  system  to  the  USAF  supply  inventory. 

6.  Infrastructure  Support  And  Interoperability. 

a.  Command,  Control,  Communications  And  Intelligence. 
Hydrazine  vapor  detection  systems  shall  include  an  alerting 
capability  to  notify  the  launch/payload  operational  control 
center  (s)  of  system  activation  or  malfunction. 

b.  Transportation  And  Basing.  Hydrazine  vapor 
detection  systems  and  components  shall  be  land  and  air 
transportable  via  the  commercial  package  express  industry. 

c.  Standardization,  Interoperability,  And 

Commonality. 

( 1 )  Hydrazine  vapor  detection  system  components 
will  be  compatible  with  standard  120  VAC/60  Hz  electrical 
power  sources  available  or  others  to  be  specified  at  the 
CCAS  and  VAFB  facilities  where  use  is  planned. 

(2)  Joint  Potential  Designation.  TBD  with  NASA 
KSC  facilities  and  processes. 

d.  Mapping,  Charting  And  Geodesy  Support.  Not 
Applicable. 

e.  Environmental  Support.  Not  Applicable. 
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7 .  Force  Structure .  Exact  design  configurations  at  CCAS 
and  VAFB  are  TBD.  A  preliminary  estimate  of  minimum  Air 
Force  requirements  is: 

a .  CCAS . 

'  (1)  Fuel  Storage  Area  #1. 

(a)  Mobile  Tanker  Hydrazine  Storage  Area 

*  (b)  Hypergolic  Stockpile  Storage  Facility 

(HSSF)  transfer  apron  area. 

(2)  All  ground-level  and  MST/launch  tower  payload 
processing  facility  clean  rooms. 

(3)  SLC  40/41  Titan  IV  Fuel  Handling  Areas 

(4)  SLC  17  A/B  Delta  Stage  II  A-50  fueling 

vehicle/support  equipment  areas. 

b.  VAFB. 

(1)  Hypergolic  Stockpile  Storage  Facility  (HSSF). 

(a)  Mobile  Tanker  Hydrazine  Load/Offload 

Area 

(b)  Fuel  storage  tank  clusters/containraent 

areas. 

(2)  All  ground-level  and  MST/launch  tower  payload 
processing  facility  clean  rooms. 

(3)  SLC  4E/W  Titan  IV  Fuel  Handling  Areas 

(4)  SLC  2  E/W  Delta  Stage  II  A-50  fueling 

vehicle/support  equipment  areas. 

8.  Schedule  Considerations: 

a.  lOC/FOC  will  be  attained  upon  delivery  of  the 
required  initial  inventoiry  of  hydrazine  vapor  detection 
systems  are  installed  and  performance  validated  at  the  CCAS 
and  VAFB  facilities/locations  defined  in  Paragraph  7. 

b.  Required  IOC  Date:  FY  97. 


2  Atch 

1.  Requirements  Correlation  Matrix 

2.  Hazard  Scenario  Summary 
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REQUIREMENTS  CORRELATION  MATRIX 
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Note  1:  An  *  Denotes  An  Item  To  Be  Placed  The  APB  As  A  Key  Paiameter  1 


REQUIREMENTS  CORRELATION  MATRIX 
Part  II 

(Supporting  Rationale  for  System  Characteristics  and 

Capabilities) 


AS  OF  DATE: 

Parameter  1  -  Clean  Room  Vapor  Detection  Sensitivity. 

These  threshold  parameters  define  the  concentration  of  the 
hydrazine  and  MMH  and  the  maximum  range  at  which  it  must  be 
detected  for  acceptable  vapor  detection  system  performance 
in  clean  room  applications. 

Parameter  2  —  Outdoor  A— 50  Bulk  Storage  &  Transfer  Facility 
Vapor  Detection  Sensitivity.  These  threshold  parameters 
define  the  concentration  the  A-50  and  the  maximum  range  at 
which  it  must  be  detected  for  acceptable  vapor  detection 
system  performance  in  outdoor  facility  applications. 

Par^eter  3-  Number  of  Sampling  Locations.  Defines  the 
minimum  number  of  discrete  Scimpling  points  that  can  be 
addressed  by  the  vapor  detection  system.  They,  normally, 
would  correspond  to  fuel  transfer  hardware  connection 
points. 

Par^eter  4  Detector  System  Response  Time.  This  parameter 
defines  the  maximum  permissible  time  period  between  the 
initiation  of  a  1  “25  ppm  concentration  at  a  potential  leak 
point  and  the  alarm  message  to  the  defined  control  centers 
by  the  system  logic  controller  and/or  RF  transmitter. 
Within  this  time  period  the  hydrazine  vapor  detection  system 
must  recognize  and  confirm  the  presence  of  an  actual  vapor 
threat,  and  not  a  false  alarm  source. 

Parameter  5  —  False  Alarm  Immunity.  This  criterion  defines 
the  possible  false  alarm  stimuli  to  which  the  hydrazine 
vapor  detection  system  must  not  react.  Detectors  must  be 
immune  to  both  single  and  multiple  false  alarm  sources 
associated  with  interior  and  exterior  propellant  transfer 
operations . 

Par^eter  6  -  Alarms.  This  criterion  defines  the  audible, 
visible  and  digital  alarms  that  must  be  generated  upon 
detection  of  hydrazine  vapors  at  or  above  the  defined 
threshold  concentration. 


CCAS/VAFB  HYPERGOLIC  PROPELLANT 
HAZARD  SCENARIO  SUMMARY 


RELEASE  SITUATION 

RELEASE  MECHANISM 

MATERIAL 

RELEASED 

CREDIBLE  RELEASE  (GAL) 

FIRE  DEPARTMENT 
CONSEQUENCES 

1  MINOR 

MAJOR 

BULK  HYPERGOL  STORAGE 
TANK  LOAD  OR  OFFLOAD 
ACClDENT/iNCIDENT 

CONNECTION  LEAK 

MINOR  HOSE  FAILURE 

MAJOR  MATERIAL  FAILURE 

N204 

A-50 

mm 

PROBABLE  FUEL  FIRE 

OXIDIZER  SPILL  RESPONSE 

LAUNCH  VEHICLE 
FHA/OHA/UT  FUEUDEFUEL 
ACCIDENT/INCIDENT 

CONNECTION  LEAK 

MINOR  HOSE  FAILURE 

MAJOR  MATERIAL  FAILURE 

N204 

A-50 

n 

PROBABLE  FUEL  FIRE 
'  OXIDIZER  SPILL  RESPONSE 

QHIHIIH 

PAYLOAD  PROCESSING 
FACILITY  INCIDENT  DURING 
SATELUTE  FUELING/TESTING 

CONNECTION  LEAK 

MINOR  HOSE  FAILURE 

0.06 

1.0 

FUEL  SPILL  RESPONSE 

OXIDIZER  SPILL  RESPONSE 

PORTABLE  PROPELLANT  CONTAINER  SUMMARY 

•  55  GAL  DRUMS  (LEAST  SAFE)  •  VAFB/VENDOR  5,000  GAL  TANKERS 

•  KSC  5/30  GAL  DOT/ASME  DRAIN  CONTAINERS  •  KSC  500  GAL  GPTU 

•  SA-ALC  2,000  LB  CYUNDERS  •  KSC/VENDOR  2,500  GAL  TANKERS 

•  PROGRAM-SPECIFIC  GSE  CARTS  •  1 0,000  GAL  RAIL  CARS  (MOST  SAFE) 


OHDATH2B 
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APPENDIX  C 


DRAFT  OPERATIONAL  REQUIREMENTS  DOCUMENT  (ORD) 

FOR  A 

HYDRAZINE  FIRE  FIGHTING  AGENT  LUMINESCENCE  ADDITIVE 


OPERATIONAL  REQUIREMENTS  DOCUMENT  (ORO)  FOR  A 
HYDRAZINE  FIRE' FIGHTING  AGENT  LUMINESCENCE  ADDITIVE 


1.  General  Description  of  Operational  Capability: 

a.  The  fire  departments  at  Cape  Canaveral  Air  ^ 

Station,  Florida  (CCAS)  and  at  Vandenberg  Air  Force  Base, 

California  (VAFB)  are  the  only  two  units  in  the  USAF  that 

must  be  equipped  and  trained  to  respond  to  accidental 
releases  and  fires  involving  very  large  quantities  of  highly  ^ 

toxic  hydrazine  fuels.  Their  mission  is  to  provide 
structural,  crash,  rescue,  and  fire  prevention  capabilities 
for  the  launch  support  facilities,  space  launch  vehicles, 
payloads,  and  hazardous  propellant  storage  and  transfer 
facilities  involved  in  United  States  Air  Force  (USAF)  and 
commercial  satellite  launch  operations.  Hydrazine-based 

fuels  are  used  in  small  quantities  at  bases  supporting  F-16 
and  B-2  APU  systems,  however,  special  fire  fighting  agent 
requirements  have  not  been  identified. 

b.  CCAS  and  VAFB  fire  department  emergency  response 
operations  to  hydrazine  fuel  release  incidents  or  accidents 
involve  exposure  to  the  combined  flame  and  highly  toxic 
liquids  and  vapor  effects  of  this  hypergolic  propellant. 

Anhydrous  Hydrazine,  AH  (N2H4),  and  its  derivatives, 

monomethylhydrazine,  MMH  (CH5N2),  unsymmetrical 

dimethylhydrazine  UDMH  (C2H8N2),  and  Aerozine  50  (A-50),  a 
50:50  percent  mixture  of  AH  and  UDMH,  are  extremely  toxic  by 
inhalation  and  skin  contact  routes.  They  spontaneously  and 
violently  react  when  contacted  with  oxides,  such  as  rust, 
dust  and  debris,  flame  or  spark. 

c.  Fires  fueled  by  Anhydrous  Hydrazine  and  its 

derivatives  are  virtually  smokeless  and  emit  little  or  no 
visible  radiation.  The  essential  visual  signatures  for  . 
effective  fire  suppression  and  rescue  operations  involving  a 
“normal”  hydrocarbon  fire  are  missing.  Therefore, 

responding  CCAS  and  VAFB  fire  fighters  will  have  extreme 
difficulties  in  identifying  the  location  and  size  of  a  ♦ 

hydrazine  fire,  its  rate  of  growth  and  direction  of  spread. 
Firefighter  proximity  to  a  hydrazine  fire  may  remain 
undetected  until  very  dangerous  secondary  effects  are 

recognized,  such  as  an  extreme  temperature  rise,  the 
combustion  of  nearby  materials  and/or  the  melting  of  the  ^ 

individual ' s  protective  ensemble  components .  Such  dangerous 
conditions  could  lead  to  ineffective  fire  extinguishment 

and/or  fire  fighter  injury  or  death. 

d.  CCAS  and  VAFB  fire  fighters  urgently  need  a 
chemical  that  can  be  added  to  fire  and  vapor  suppression 
agents  (water,  foams,  dry  chemicals,  etc.)  that  will  react 
with  hydrazines  or  hydrazine  flames  to  produce  visible  flame 
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and  smoke.  Preferably,  the  additive  would  cause  hydrazines 
to  burn  with  a  visible  flame  and  produce  a  recognizable 
smoke  plume.  Alternatively,  the  additive  would  produce  an 
independent  colored  flame  and  smoke,  as  a  result  of  its 
combustion  within  the  hydrazine  fire. 

e.  This  ORD  is  in  direct  support  of  the  Air  Force 
Space  Command's  Mission  Need  Statement  (MNS),  AFSPC  XX-YY,  - 

- -.  (There  may  be  1  MNS  for  military  space  lift 

support  and  a  different  one  for  commercial  support . ) 
This (These)  MNS  is/are  in  direct  support  of  OUSD  (A)  Mission 
Area  (s)  XXX,  YYY - . 

d.  This  ORD  also  supports  Air  Combat  Command  (ACC) 
MNS  CAF  311-90,  New  Generation  of  Fire  Fighting  and  Crash 
Rescue  Systems,  which  identifies  the  need  for  improved  fire 
detection  and  fire  fighting  agents. 

e.  The  Requirements  Correlation  Matrix  (RCM)  for  a 
hydrazine  fire  fighting  agent  luminescence  additive  is  at 
Attachment  1. 

2 .  Threat : 

a.  The  primary  causes  of  hypergolic  chemical  release 
and  ignition  at  CCAS  and  VAFB  that  would  require  fire 
fighter  suppression  and  rescue  response  are  accidents  during 
lift  vehicle  and  payload  processing  operations.  These 
normally  occur  during  the  transfer  of  propellant  chemicals 
from  bulk  or  mobile  storage  containers  into  a  launch  vehicle 
or  payload  on-board  fuel  tank.  Hazard  analyses  were 
conducted  to  determine  the  mechanisms  and  locations  of 
accidents  or  incidents  on  CCAS  and  VAFB  that  would  involve 
the  release  of  hypergolic  propellants  and,  consequently, 
trigger  a  fire  department  emergency  response.  Accidental 
releases  of  hypergolic  propellants  on  CCAS  and  VAFB  were 
assumed  to  result  from  incidents  involving  propellant 
containers,  mobile  tanker-trailers,  and/or  the  transfer 
equipment  used  to  pxunp  and  distribute  the  commodities  from 
one  container  to  another,  or  into  the  launch  vehicle  and 
payload  on-board  tanks.  The  potential  locations  where  such 
accidents  were  most  likely  to  occur  were  determined  by 
mapping  the  receipt,  storage  and  end-use  distribution  flow 
chart-histories  of  hydrazine  fuels  and  nitrogen  tetroxide  on 
CCAS  and  VAFB. 

b.  Nine  accidental  hypergolic  chemical  release  hazard 
scenarios  resulting  from  common  space  launch  system 
processing  and  support  operations  at  CCAS  and  VAFB  were 
identified.  These  scenarios  represent  a  spectrum  of 
generalized  hypergolic  chemical/fire  threats  facing  the  CCAS 
and  VAFB  Fire  Departments.  Each  can  generate  a  fire 
department  requirement  to  provide  fire  suppression,  rescue 


and/or  HAZMAT  emergency  response,  or  a  combined  fire-HAZMAT 
operation.  They  are: 

(1)  Accident  during  propellant  storage  container 
sampling  operation.  The  release  mechanisms  are  over-filled 
glass  sample  bottles,  dropped  glass  sample  bottles,  and  the 
improper  seating  of  sample  draw  equipment  connections. 

(2)  Accident  during  propellant  container  or 
mobile  tanker  maintenance.  The  propellant  is  released  when 
an  access  port  or  container  penetration  component  at  or  near 
the  bottom  of  the  container  is  removed  with  residual 
chemical  remaining.  This  causes  the  gravity  flow  of  the 
propellant  on  to  the  pavement  or  ground  below. 

(3)  Roadway  vehicle  accident  involving  propellant 
containers  or  tanker-trailers.  The  release  mechanism  is 
assumed  to  be  a  puncture  or  break  in  the  portable  hypergolic 
propellant  container  or  tank  that  results  from  damage 
sustained  in  a  transportation  vehicle  accident. 

(4)  Loading  or  unloading  accident  involving  a 
dropped  propellant  container.  A  puncture  or  break  in  a 
portable  hypergolic  propellant  container  is  assumed  to 
result  from  damage  sustained  in  a  container  loading/off¬ 
loading  accident. 

(5) .  Vehicle  accident  involving  propellant  sample 
containers.  Assimed  release  mechanisms  are  broken  glass 
sample  bottles  and/or  damaged  Hoke  bottles.  Exterior 
carrier  containers  are  assvimed  to  have  broken  open.  The 
propellants  are  assumed  to  be  released  at  the  accident 
site. 


( 6 )  Transportation  or  mating  accident  involving  a 
fueled  satellite  payload.  Two  primary  release  mechanisms 
are  assumed.  The  first  is  caused  by  impact  or  shock  to  the 
payload  propellant  system  from  the  accident  situation. 
This  would  then  cause  a  break  or  material  failure  (such  as 
at  a  weld  or  pipe  connection)  in  a  tank  or  distribution 
line.  The  second  mechanism  is  assumed  to  be  a  penetration 
of  a  propellant  tank  by  another  rigid  object.  In  both 
cases,  propellant  would  escape  under  pressure  to  the 
surrounding  area.  The  propellant  could  be  contained  within 
the  satellite's  transportation  shroud  or  be  could  be 
released  to  the  open  air  in  a  clean  room  or  outdoor 
accident  site. 

(7)  Propellant  transfer  accident  at  bulk  storage 
facilities.  Three  release  mechanisms  are  assumed:  (a) 
Improper  seating  or  failure  of  connection  hardware  of 
stainless  steel  flexible  transfer  hose  sections,  (b)  Minor 
material  failure  of  stainless  steel  flexible  hose  section, 
such  as  a  small  tear,  split  or  rupture,  (c)  Major  material 
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failure  of  stainless  steel  flexible  hose  during  propellant 
transfer  operation  or  Propellant  Transfer  Unit  component 
material  failure . 

(8)  Propellant  release  accident  during  launch 
vehicle  fueling  or  defueling  operations.  Release  mechanisms 
and  volumes  are  identical  to  those  defined  in  the  previous 
sub-paragraph  for  bulk  storage  facility  propellant  transfer 
accidents. 


(9)  Accidental  release  during  propellant  transfer 
operations  in  payload  processing  facility  clean  rooms. 
Assumed  release  mechanisms  are:  (a)  Improper  seating  or 
failure  of  connection  hardware  of  stainless  steel  flexible 
transfer  hose  sections,  and,  (b)  Material  failure  of 
stainless  steel  flexible  hose  section,  such  as  a  small  tear, 
split  or  rupture. 

Attachment  2  provides  a  siunmary  of  these  hydrazine  incident 
scenarios,  the  corresponding  expected  hydrazine  release 
quantities  and  fire  threat  consequences. 

c.  “Sabotage  Threat  To  USAF  Space  Launch  Facilities. 
(A  specific  threat  dealing  with  CCAS  and  VAFB  terrorist 
threats  &  sabotage  involving  hypergolic  propellant  storage 
tank  or  transfer  vehicles  or  the  launch  vehicles  at  the 
pads? ) . 


d.  “Threat  Compendium,  Worldwide  Threat  To  Air  Bases: 
1991-2001”,  31  Dec  91.  Provides  descriptions  of  the 
systems,  weapons,  and  organizations  representing  an  air-  and 
land-based  threat  to  USAF  Bases.  (Note:  the  terrorist 
threat  to  CCAS  &  VAFB  may  be  contained  in  this  document.  If 
so,  cite  this  document  in  both  paragraph  c  &  d). 

3.  Shortcomings  of  Existing  Systems: 

a.  Background  Data  On  Hydrazine  Fires  &  Fire 
Department  Response  Capabilities: 

(1)  Hydrazine  burns  at  a  rate  that  is  about  10 
times  as  fast  as  a  hydrocarbon  fuel  fire.  Therefore,  it  is 
more  intense  and  spreads  faster. 

(2)  Hydrazine  fires  are  virtually  colorless  and 
smokeless.  This  is  because  the  carbon-based  compounds  that 
are  contained  in  and  produced  by  jet  or  automotive  fuel 
fires  are  not  present  in  hydrazines  to  produce  black  smoke 
and  the  characteristic  yellow-orange  flame.  There  are  no 
smoke  and  flame  warning  mechanisms  “built  in”  at  the  fire 
scene  to  alert  the  fire  fighter  that  he/she  is  about  to 
enter  the  very  intense  and  dangerous  fire  plume,  itself. 
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(3)  The  CCAS  and  VAFB  fire  departments  are 
equipped  to  fight  hydrazine  fires  with  crash  vehicles  and 
pumpers.  The  crash  vehicles  carry  from  1,000  to  3,000 
gallons  of  water/Aqueous  Film-Forming  Foam  (AFFF)  on  board. 
Pumpers  may  carry  500  gallons  of  water  and  normally  rely  on 
hydrant  connections  to  provide  hose  streams  for  fire 
extinguishment. 

(4)  Initial  fire  department  response  to  a  CCAS  or 
VAFB  hydrazine  fire  incident  will,  normally,  rely  on  AFFF 
application  by  mobile  crash  vehicles,  until  hydrant-fed  hand 
lines  can  be  established.  Then  joint  AFFF-water  application 
can  be  considered  by  the  on-scene  senior  fire  officer. 
During  the  initial  minutes  of  the  response,  the  sole  fire 
fighting  capability  will  be  the  agent  contained  in  the  crash 
vehicle  on-board  tanks  (1,000  -  3,000  gallons).  Crash 
vehicle  turret  application  rates  are  from  500  to  750  gallons 
per  minute  (GPM).  Therefore,  only  a  very  few  minutes  of 
fire  extinguishment  time  are  available  early-on  for  agent 
application  on  the  fire. 

b.  Hydrazine  Fire  Response  Scenario.  Combining  the 
factors  described  in  subparagraph  a,  the  following  scenario 
results  to  depict  the  significant  shortcomings  of  the 
existing  system: 

(1)  Fire  fighters  responding  to  a  hydrazine  or 
hydrazine  derivative  fire  will  have  to  deal  with  an  almost 
invisible  fire  that  produced  little  or  no  smoke.  They  will 
have  extreme  difficulty  in  determining  where  the  fire 
boundaries  are,  the  total  fire  size  and  the  rate  of  fire 
spread.  Unless  there  is  an  eyewitness  account,  it  will  be 
very  difficult  to  pinpoint  the  source  of  the  released  fuel 
and  the  flow  mechanism,  such  as  gravity-fed  or  pressurized 
leaks.  Application  of  AFFF  from  initial  response  vehicles 
may  be  very  ineffective,  since  target  range  and  position 
will  be  very  difficult  to  judge  without  visual  fire 
signatures.  Once  on-board  stores  of  AFFF  are  expended, 
vehicles  must  return  to  a  water  source  for  resupply,  or  must 
be  connected  to  a  fire  hydrant,  which  may  or  may  not  be 
available.  During  delays  in  agent  application,  reignition 
from  hot  metal  surfaces  or  fire  burn-back  from  foam  decay 
can  occur,  or  secondary  fires  involving  collateral 
materials,  vehicles  or  facilities  may  be  ignited  by  the 
hydrazine  fire.  “Invisible”  pockets  of  hydrazine  fires 
will  continue  to  burn  until  permanently  extinguished  or 
until  the  fuel  source  is  depleted. 

(2)  Fire  fighters  on  foot  will  be  placed  in 
additional  danger,  since  they  will  not  enjoy  crash  vehicle 
insulating  safety  and  escape  speed.  With  no  smoke  or  flame 
coloration  danger  signals,  fire  fighters  may  impinge  on  the 
fire  surface  before  they  realize  its  location.  The  danger  is 
compounded,  since  the  fire  fighters  will  not  be  aware  of 
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fire  spread  direction  or  rate  caused  by  wind  conditions  or 
fuel  flow.  Note:  Hydrogen  fires  also  are  colorless  and 
smokeless.  Workers  in  hydrogen  refineries  hold  straw  brooms 
out  in  front  of  them  to  locate  suspected  fires:  when  the 
broom  ignites,  one  fire  boundary  is  located. 

(3)  Rescue  attempts  will  be  similarly  dangerous. 
Fire  fighters  can  unexpectedly  enter  a  fire  area  they  did 
not  know  .was  there  on  their  way  to  or  from  a  rescue  site 
with  or  without  a  rescue  victim  in  tow.  Because  of  the 
usually  windy  conditions  associated  with  the  California  and 
Florida  coastal  locations  of  USAF  launch  sites,  such  a 
situation  would  be  extremely  dangerous  for  larger  fires  in 
the  100  -  400  gallon  or  larger  range. 

(4)  In  summary,  CCAS  and  VAFB  fire  fighters, 
today,  must  fight  a  hydrazine  fuel  fire  almost  “blindly” 
using  current  inventory  fire  fighting  agents  and  equipment. 
This  places  the  fire  fighter  in  increased  jeopardy,  and 
significantly  increases  the  fire  loss  risk  to  launch  site 
facilities  and,  possibly,  the  launch  vehicle  and  payload 
systems.  Hydrazine  fire  consequences  will  depend  on  the 
location  of  the  hydrazine  release  point  relative  to  launch 
systems  or  facilities,  the  speed  and  accuracy  of  fire 
identification  and  fire  department  response,  and  the 
effectiveness  of  fire  fighting  agent  application  by  fire 
fighters  in  vehicles  and  at  the  end  of  hose  lines. 

4.  Capabilities  Required.  The  fire  departments  at  CCAS 
and  VAFB  require  the  development  and  acquisition  of  a 
chemical  luminescence  additive  that  when  mixed  with  a  fire 
fighting  agent  and  applied  to  a  hydrazine  fire  surface  will : 
(1)  cause  hydrazine  and  its  derivatives  to  burn  with 
recognizable  smoke  and  visible  coloration  signatures,  (2) 
react  with  a  hydrazine  flame  to  produce  recognizable  smoke 
and  visible  coloration  signatures,  or,  (3)  preferably,  do 
both. 


a.  System  Performance: 

( 1 )  Performance  Parameters . 

(a)  The  hydrazine  luminescence  additive  will 
react  on  contact  with  or  mix  with  hydrazine  and  hydrazine 
derivative  fuels  to  produce  a  resultant  mixture  or  compound 
that  burns  with  a  flame  and  smoke  plume  that  are  clearly 
visible  under  bright  sunlight  outdoor  weather  conditions. 
Visible  smoke  density  and  flame  intensity  requirements  are: 

1.  Smoke  Particle  Criteria:  TBD 

2,  Flame  Spectral  Criteria:  TBD 
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(b)  Hydrazine  luminescence  additives  are 
required  for  both  water-based  and  dry  chemical  current 
inventory  fire  extinguishing  agents. 

1.  The  hydrazine  luminescence  additive 
for  water-based  fire  extinguishing  agents  will  be  compatible 
and  miscible  with  water  and  AFFF  (NSN - ). 

2.  The  hydrazine  luminescence  additive 
for  dry  chemical-based  fire  extinguishing  agents  will  be 

compatible  and  miscible  with  Sodium  Bicarbonate  (NSN - ) 

and  Potassium  Bicarbonate  (NSN - )  agent  formulations. 

3.  The  hydrazine  luminescence  additive 
for  dry  chemical-based  fire  extinguishing  agents  will  not  be 
susceptible  to  moisture  absorption  and/or  caking  inside  the 
extinguisher  or  hose  line  to  produce  restricted  or  blocked 
flow. 


(c)  The  hydrazine  luminescence  additive  for 
water-based  agents,  water  and  AFFF,  will  be  added  to  the 
water  component  of  the  agent,  only.  It  may  not  be  added  to 
the  AFFF  storage  tank  on  USAF  crash  response  vehicles.  The 
required  additive  concentration  in  water  to  produce  the 
specified  smoke  and  flame  coloration  signatures  shall  be  5 
percent  by  volume,  or  less. 

(d)  The  required  additive  concentration  in 
dry  chemical  extinguishers  to  produce  the  specified  smoke 
and  flame  coloration  signatures  shall  be  5  percent  by 
weight,  or  less. 


(e)  The  hydrazine  luminescence  additive  will 
produce  the  specified  smoke  density  and  flcune  intensity 
characteristics  throughout  the  full  range  of  operational 
temperatures  associated  with  the  effective  application  of 
the  host  agents.  Required  operating  temperature  ranges  are: 

1..  For  water:  from  +  34  to  140  °F. 

2.  For  AFFF:  from  +  34  to  140  °F. 


to  140  °F. 


3.  For  dry  chemical  agents:  from  TBD 


(f)  The  hydrazine  luminescence  additive  for 
both  water-based  and  dry  chemical  agents  will  not  produce, 
or  cause  to  produce,  toxic  vapors  while  in  its  neat  form  or 
when  mixed  with  water  or  dry  chemical  agent  prior  to  its 
application  to  the  hydrazine  fire  source. 
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(g).  The  hydrazine  luminescence  additive  for 
both  water-based  and  dry  chemical  agents  will  produce,  or 
cause  to  produce,  combustion  products  with  minimum  hviman 
toxicity.  Hydrazine  vapors  and  combustion  products  are 
extremely  toxic.  The  objective'  is  for  the  Iximinescence 
additive,  when  introduced  to  a  hydrazine  fire,  to  produce 
smoke  and  other  combustion  products  that  are  no  more  toxic 
than  the  combustion  products  associated  with  the  water,  AFFF 
or  dry  chemical  extinguishment  of  a  hydrocarbon  fuel  fire 
(JP-4,  JP-8  &  AVGAS). 

(2)  SEEK  EAGLE  -  Requirements.  Not 

Applicable. 

b.  Logistics  and  Readiness: 

(1)  Operational  Availability.  The  hydrazine 
luminescence  additive  for  both  water-based  and  dry  chemical 
agents  will  have  a  storage  shelf  life  of  5  years  or  greater. 

(2)  Expected  Maintenance  and  Manpower  Skill 
Levels.  Not  Applicable. 

(3)  Logistics  Supportability  And  Readiness 
Requirements . 

(a)  The  hydrazine  luminescence  additives 
will  be  logistically-supportable  by  CCAS  and  VAFB  base 
supply  organizations  and  systems. 

(b)  The  required  dry  storage  temperature 
range  for  hydrazine  luminescence  additives  are: 


140  °F. 
to  140  °F. 


1. 

Water-based  agents: 

from  +  34  to 

2. 

Dry  chemical  agents: 

from  -  TBD 

(c)  The  hydrazine  luminescence  additive  will 
be  premixed  in  crash  vehicle  and  pumper  water  storage  tanks, 
and  in  hand-held  or  wheeled  dry  chemical  extinguishers. 


(d)  Application  of  the  hydrazine 
luminescence  additive  from  hydrant-supplied  pumper  vehicles 
after  on-board  premix  supplies  have  been  expended  shall  be 
by  eductor  injection  from  the  bulk  supply  container  into  the 
hose  stream.  The  eductor  system  shall  be  designed  for 
compatibility  and  ease  of  installation  considering  USAF  fire 
vehicle  apparatus  and  the  additive's  container 
configuration.  The  eductor  shall  inject  the  design 
proportions  of  the  hydrazine  luminescence  additive 
(gallons/GPM)  within  +/-  10%  of  that  specified. 
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(e)  The  maximum  size  ‘  of  the  hydrazine 
luminescence  additive  bulk  container  shall  be  5  gallons  for 
the  liquid  agent  additive  and  50  pounds  for  the  dry  chemical 
agent  additive. 


(f)  The  hydrazine  luminescence  additive  will 
be  compatible  with  fire  fighting  vehicle  storage  tank 
materials  and  the  materials  of  the  associated  agent 
dispensing,  hose  and  turret  systems. 

(g)  The  water-based  hydrazine  luminescence 
additive  normally  will  be  added  to  crash  vehicle  or  pumper 
bn-board  water  storage  tanks  only  after  the  notification  of 
a  hydrazine  fire  incident  has  been  received  by  the  fire 
department.  Fire  chiefs  will  establish  local  policies  and 
procedures  for  adding  the  additive  chemical  via  field¬ 
filling  operations  directly  from  bulk  supply  containers  (5 
gallons  or  less).  CCAS  and  VAFB  fire  chiefs  may  choose  to 
premix  the  hydrazine  luminescence  additive  in  one  or  more 
fire  fighting  vehicles.  However,  any  use  of  the  vehicle’s 
water  supply  for  routine  turret  training  or  tank  maintenance 
will  result  in  the  loss  of  the  additive.  Such  losses  will 
require  makeup  additive  to  be  placed  in  the  storage  tank. 
Bench  stock  provisioning  must  be  adjusted  to  account  for 
these  potential  losses,  if  premixed  vehicles  are  maintained. 

(h)  The  container  system  for  the  hydrazine 
luminescence  additive  will  include  provisions  for  rapid 
field-filling  of  fire  vehicle  on-board  water  tanks  under 
operational  fire  fighting  conditions.  Each  container  shall 
include  a  filling  spout  that  can  be  rapidly  attached  to  the 
main  access  port  and  an  air  vent  port  with  removable  cap. 
Hydrazine  fire  luminescence  additive  containers  will  be 
similar  in  design  to  portable,  commercial  10-gallon  gasoline 
tanks  with  built-in  handles  and  telescoping  or  internally- 
stored  pouring  spouts  and  vent  caps. 

c.  Critical  System  Characteristics 
(1)  Mandatory  Characteristics. 

(a)  Expected  Mission  Capability.  CCAS  and 
VAFB  fire  fighters  will  premix  the  hydrazine  luminescence 
additive  with  on-board  crash  vehicle  and  pumper  water 
supplies  and  with  portable  extinguisher  dry  chemical  agents. 
The  luminescence  chemical,  when  applied  to 
hydrazine/hydrazine  derivative  fires  as  a  constituent  of  a 
water,  AFFF  or  dry  chemical  fire  extinguishing  agent,  will 
result  in  the  production  of  visible  smoke  and  flame 
coloration  signatures.  These  signatures  will  enable  fire 
fighters  to  determine  the  hydrazine  fire's  location,  size, 
and  growth  rate,  and  to  effectively  apply  fire  agents  to 
extinguish  the  fire  and  effect  rescue  operations.  For 
larger  hydrazine  fires  requiring  long  duration  sustained 
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4 


agent  application,  injection  of  the  luminescence  additive 
into  hand-held  hose  lines  will  be  conducted  using  an  eductor 
system  connected  to  on-scene  additive  storage  containers. 

(b)  Electronic  Counter-Countermeasures 
(ECCM)  and  Wartime  Reserve  Modes  (WARM)  Requirements.  Not 
Applicable. 


(c)  Conventional,  Initial  Nuclear  Weapons 
Effects,  Nuclear,  Biological,  and  Chemical  Survivability. 
Not  Applicable. 


(d)  Environmental  Factors.  The  hydrazine 
fire  chemical  luminescence  additive  will  be  capable  of 
mixing  with  the  delivery  fire  fighting  agent  and  will 
produce  the  specified  smoke  and  fire  coloration  signatures 
under  all  climatic  and  temperature  conditions  expected  at 
CCAS  and  VAFB.  Operational  temperature  ranges  are: 

1,.  For  water:  from  +  34  to  140  °F. 

2.  For  AFFF:  from  +  34  to  140  °F. 


to  140  °F. 


3.  For  dry  chemical  agents:  from  TBD 


(e)  Electromagnetic  Compatibility  and 
Frequency  Spectrum  Assignment.  Not  applicable. 

(f)  Safety  Parameters. 

1.  The  hydrazine  fire  chemical 
luminescence  additive  must  be  safe  to  store  and  use 
throughout  its  life  cycle. 

2.  The  use  of  the  hydrazine  fire 
chemical  luminescence  additive  as  a  component  of  a  hydrazine 
fire  extinguishing  agent  must  not  produce  combustion 
products  that  are  more  toxic  than  those  associated  with  the 
fire  itself  or  the  extinguishment  process  without  the 
additive  present. 

(2)  Security.  Owner/user  security  applies  lAW  AFI 
31-209.  Security  is  provided  by  base  level  warehousing  and 
fire  department  bench  stock  safeguarding  procedures  for  fire 
fighting  agents.  Additional  security  considerations  are  not 
required. 

(3)  Electronic  Counter-Countermeasures.  Not 

applicable. 

(4)  Software  Engineering.  Not  applicable. 
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5.  Integrated  Logistics  Support.  An  ILSP  is  not  required. 

Existing  logistics  support  for  fire  extinguishing  agents  and 
chemicals  shall  be  applied  to  the  hydrazine  luminescence 
additive.  The  eductor  system  required  for  hose  stream 
additive  injection  does  not  require  development,  and  shall 
be  purchased  from  commercial  fire  apparatus  vendors.  No  , 

additional  logistics  support  is  required. 

a.  Maintenance  Planning.  The  eductor  system  required 
for  hose  stream  additive  injection  will  have  minimum  or  no 
maintenance  requirements  and  must  be  easily  assembled  and  * 

used. 


(1)  Eductor  system  maintenance  and  repair  will  be 
accomplished  by  CCAS/VAFB  fire  department  personnel  at  the 
fire  station. 

(2)  Eductor  system  replacement  shall  be  at  the 
unit  level. 

(3)  The  level  of  repair  shall  repair  by 
replacement. 

(4)  Maintenance  Requirements  For  On-  and 
Equipment  Maintenance.  Not  Applicable. 

(5)  Time-Phased  Depot  Requirements. 
Applicable. 

(6)  Organic  Support  Capabilities. 

Applicable. 

(7)  Depot  Tasks  and  Capabilities  Required. 
Applicable. 

b .  Support  Equipment . 

(1)  Standard  Support  Equipment.  An  eductor 

system  is  required  to  enable  hose  stream  additive  injection. 
This  is  an  equipment  item  with  an  estimated  unit  cost  of 
less  than  $1,000.  It  does  not  require  development  and  shall 
be  purchased  from  commercial  fire  apparatus  vendors. 

(2)  Depot  level  Support  Equipment.  Not 

applicable. 

(3)  Test  and  Fault  Isolation  Capabilities.  Not 
applicable. 

c.  Human  Systems  Integration  (HSI): 

(1)  Operational  And  Maintenance  Training  Concept. 
Training  for  the  addition  of  the  liiminescence  additive  to 
fire  fighting  vehicles  and  extinguisher  systems,  and  for  the 


Off- 

Not 

Not 

Not 
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application  of  the  additive  as  a  constituent  of  a  hydrazine 
fire  fighting  agent  will  be  conducted  by  the  CCAS  and  VAFB 
fire  department  training  organizations.  Performance  and 
handling  data  to  be  used  for  training  materials  will  be 
documented  during  the  additives'  development  test  and 

,  evaluation  (DT&E).  No  additional  training  support  is 

'  required . 

(2)  Manpower,  Personnel  And  Training  Constraints. 
No  additional  manpower  is  required  for  training,  maintenance 

k  or  employment  of  the  hydrazine  luminescence  additive 

chemical . 

(3)  Human  Performance/Human-In-Loop  Issues. 

(a)  Using  Command. 

1.  Manpower,  Personnel,  Training, 

Safety,  Human  Factors  Engineering,  and  Health  Hazards 
Constraints.  The  container  for  the  water-based  hydrazine 
fire  chemical  luminescence  additive  will  be  designed  for 
ease  and  speed  of  lifting/carrying  and  field-filling  into 
fire  vehicle  on-board  water  storage  tanks  with  minimum 
spillage. 

2.  Maintenance  and  Training  Concepts. 
Described  in  Paragraph  5c. 

(b)  Supporting  Command.  No  depot  manpower 
or  training  requirements  are  identified. 

(4)  Participating  Command  manpower  Requirements. 
Not  applicable. 

(5)  Training  and  Training  Support. 

(a)  Operational  training  Tasks.  To  be 
determined  by  the  CCAS  and  VAFB  fire  department  training 
officers. 

^  (b)  Maintenance  Training  Tasks.  None. 

(c)  Training  Support  For  Required 

Operational  Capabilities  and  Maintenance  Requirements. 

None. 

V 

(d)  Airspace  and  Range  Training 

Requirements.  Not  applicable. 

d.  Computer  Resources.  Not  Applicable. 
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e.  Other  Logistics  Considerations. 

( 1 )  Supply  Support . 

(a)  The  hydrazine  liominescence  additive 

shall  not  require  special  storage  or  storage  equipment. 

(b)  The  hydrazine  luminescence  additive 

shall  be  added  to  the  CCAS  and  VAFB  fire  fighting  agent 
bench  stock  systems,  in  accordance  with  the  chemical 
classification  assigned  following  its  final  formulation, 

development  and  testing.  CCAS  and  VAFB  fire  departments 

will  be  provisioned  through  standard  USAF  logistics 
channels.  No  special  supply  support  will  be  required. 

(c)  Replacement  quantities  shall  be  added  to 
the  CCAS  and  VAFB  facility  O&M  organizational/contract  bench 


stock  systems. 

in  accordance 

with 

the 

shelf 

life 

specifications  of 
expenditure  rates. 

the  manufacturer 

and 

training 

use 

(d) 

Applicable. 

Equipment  and 

component 

spares . 

Not 

(e) 

Packaging,  Handling 

and 

Transportation 

(PH&T). 

1.  PH&T  requirements  must  be 
developed  and  implemented  lAW  the  AFI  24-series  directives. 
Requirements  will  be  consistent  with  the  program  schedule 
and  will  be  interfaced  with  other  ILS  elements. 

2 .  The  hydrazine  fire  chemical 
liaminescence  additive  will  be  containerized  so  it  will  not 
be  adversely  affected  by  prolonged  storage  under  any 
climatic  conditions. 


3.  The  container  for  the  hydrazine 
fire  chemical  luminescence  additive  will  include  features 
for  rapid  field-filling  of  fire  vehicle  agent  tanks  lAW 
Paragraph  4b ( 7&8 ) . 

4,.  The  hydrazine  fire  chemical 
luminescence  additive  will  be  packaged  to  withstand  expected 
shocks  of  transportation  and  handling  lAW  MIL-STD-810E. 

(f)  Preservation,  Packing  and  Packaging  for 
the  chemical  additive  formulation  shall  be  designed  to 
commercial  fire  extinguishing  agent  industry  standards  and 
shall  provide  the  degree  of  protection  and  handling 
provisions  necessary  based  on  the  characteristics  of  the 
item  and  its  source,  destination,  storage  and  mode  of 
transportation . 
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(g)  Provisioning  Strategy.  Fire 
departments  shall  utilize  normal  USAF  and/or  base  support 
O&M  supply  channels  and  procedures. 

(2)  Technical  Data.  Required  technical  data  will 
include  the  chemical  additive  manufacturer's  Material  Safety 
Data  Sheet  (MSDS)  and  the  additives'  final  DT&E  Test  Report. 

(a)  Technical  data  will  be  fully  validated 
by  the  Air  Force  during  a  demonstration  by  the  manufacturer 
of  agent  performance  in  live  hydrazine  fires  conducted  at 
the  NASA  hypergol  fire  training  facility  at  CCAS. 

(b)  Technical  data  shall  include  appropriate 
mixing  ratios  for  various  application  techniques,  proper 
dispensing  rates,  areas  of  coverage  per  unit  volume 
dispensed,  and  proper  storage,  handling  and  cleanup 
procedures. 

(c)  Technical  data  shall  include  an 
environmental  assessment  of  the  consequences  of  the 
additive  agent  when  released  to  both  air  and  ground 
environments. 

(3)  Facilities  and  Land.  The  hydrazine  fire 
chemical  luminescence  additive  will  be  stored  in  existing 
CCAS  and  VAFB  supply  warehouses  and  fire  department  bench 
stock  areas. 

(4)  Logistics  Support  Analysis  (LSA). 
Requirements  are  TBD,  however,  preparation  of  a  LSA  is  not 
anticipated. 

(5)  Hazardous  Materials.  The  hydrazine  fire 
luminescence  additive  developer  shall  minimize  the  use  of 
toxic  or  hazardous  chemicals  to  produce  the  required 
luminescence  performance  characteristics.  As  a  goal,  no 
toxic  or  hazardous  chemicals  shall  be  used. 

(6)  The  luminescence  additive  will  minimize  soil 
and  ground  water  pollution.  As  a  goal,  it  will  be 
biodegradable . 

(7)  Computer-Aided  Acquisition  Logistics  Support 
( CALS ) .  Requirements  are  TBD . 

(8)  Supporting  Command  Requirements. 

(a)  Additional  Depot  Facilities.  None 

required. 

(b)  Special  Handling,  Storage  and 
Transportation  Requirements.  None  required. 
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(c)  Engineering  Data  and  Rights. 
Proprietary  ownership  of  the  chemical  formulation  of  the 
luminescence  additive  is  anticipated  and  may  be  retained  by 
the  manufacturer.  However,  ownership  of  the  formula  should 
revert  to  the  Government  in  the  event  the  owner  discontinues 
the  product  line  or  ceases  to  exist.  The  Government  should 
have  the  right  to  purchase  the  additive  chemical  formula. 

(d)  Depot  and  System  Technical  Order 
Requirements.  None  required. 

(e)  Disposal  of  Hazardous  Waste.  TBD.  The 
hydrazine  luminescence  additive  will  minimize  the  use  of 
hazardous  chemicals.  Should  the  final  formula  be  classified 
as  hazardous,  disposal  shall  be  in  accordance  with  existing 
CCAS  and  VAFB  disposal  by  contract  programs. 

(f)  Special  Force  Management  Concepts.  Not 

applicable. 

(g)  Plans  For  Advanced  technology.  Not 

Applicable. 

(h)  Configuration  Control  Concepts.  Not 

Applicable. 

(i)  Spares  Strategies.  Not  Applicable. 

(j)  Sustaining  engineering.  Engineering 

support  shall  be  provided  by  the  additive  chemical 
manufacturer. 

(k)  System  Warranties  and  Guaranties.  The 
hydrazine  fire  luminescence  additive  shall  include  a 
manufacturer's  warranty  for  specified  performance  during 
its  guaranteed  shelf  life  period  that  is  easily  administered 
and  is  consistent  with  the  additive ' s  performance 
specifications.  It  must  be  cost-beneficial  and  include  the 
selected  essential  performance  requirements.  The  development 
and  approval  of  the  warranty  plan  must  be  accomplished  not 
later  than  6  months  after  the  award  of  the  contract  for 
engineering  and  manufacturing  development. 

1.  Warranty  Administration.  The  body 
of  the  warranty  must  describe,  in  detail,  the  specific 
requirements  to  administer  the  warranty.  The  administration 
section  of  the  warranty  plan  will  identify  the 
administrative  requirements.  This  section  also  must 
identify  and  assign  responsibilities  for  processing  warranty 
claims,  for  item  disposition  from  CCAS /VAFB  to  the 
manufacturer  chemical  production  for  disposal .  The 

administration  plan  also  must  describe  the  exact  method  of 
determining  non-compliance  with  additive  performance 
specifications  and/or  shelf  life  deterioration.  It  is 
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essential  that  the  selected  operational  performance  and 
shelf  life  requirements  defined  in  the  contract 
specifications  be  measurable  by  standard  USAF  data 
collecting  systems  to  prevent  the  warranty  from  being 
unmeasurable  and,  consequently,  unenforceable. 

^  2  Warranty  Policy.  DOD  policy  is  to 

obtain  only  warranties  that  are  cost-effective.  Cost- 
benefit  analysis  methodologies  must  be  used  and  a  summary  of 
the  results  provided  to  AFSPC/CE  to  determine  if  the 

*  proposed  warranty  is  cost-effective  and  to  provide  the 

documentation  necessary  to  process  a  waiver,  should  the 
warranty  not  be  cost-effective. 

(l)  Environmental  Stress  Screening.  Not 

Applicable. 

(m)  Postfielding  Data  Collection  Efforts. 

TBD. 

(8)  Information  Needs.  No  special  or  additional 
directives  or  forms  are  required  to  support  the  addition  of 
this  chemical  additive  to  the  USAF  supply  inventory. 

6.  Infrastructure  Support  And  Interoperability. 

a.  Command,  Control,  Communications  And  Intelligence. 
Not  Applicable. 

b.  Transportation  And  Basing.  The  container  holding 
hydrazine  fire  chemical  luminescence  additive  will  be  land 
transportable . 

c.  Standardization,  Interoperability,  And 

Commonality. 

(1)  The  hydrazine  fire  chemical  luminescence 
additive  will  be  compatible  with  DOD,  other  federal  and 
municipal  fire  fighting  vehicles  and  portable  fire 
extinguishers  worldwide . 

'It' 

(2)  Joint  Potential  Designation.  TBD.  The 

additive  will  be  commercially  available  for  purchase  by  any 
DOD,  other  federal  and  municipal  fire  service  organization 

^  with  a  hydrazine  fire  response  mission  requirement. 

d.  Mapping,  Charting  And  Geodesy  Support.  Not 

Applicable. 

e.  Environmental  Support.  Not  Applicable. 
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7. 


Force  Structure. 


a.  Dry  Chemical  And  Water-Based  Additives  Base  Stock 
Level  Requirements. 

(1)  The  AFSPC  ready  storage  -purchase  quantity  of 
a  selected  additive  shall  be  the  amount  to  fully  charge  all 
selected  fire  department  crash  vehicles  and/or  delivery 
systems  that  will  be  employed  in  hypergolic  fire  fighting 
response  at  CCAS  and  VAFB. 

(2)  Additionally,  each  fire  department  shall 
store  3X  this  quantity  at  the  unit  bench  stock  location. 
Furthermore,  each  base  supply  warehouse  shall  store  a  like 
3X  quantity.  Total  on-base  storage  of  agents/foams  shall 
not  be  less  than  6X  the  in-vehicle/ system  ready  storage 
amount . 


(3)  The  total  initial  quantity  to  be  purchased  is 
7X  the  ready  storage  amount. 

b.  Water-Based  Agents.  The  AFSPC  initial  purchase 
quantity  of  hydrazine  fire  luminescence  additive  for  mixture 
with  water  in  fire  vehicle  on-board  tanks  or  for  eductor 
injection  into  hand-held  hose  lines  is  3,500  gallons,  or 
1,750  gallons  each  for  CCAS  and  VAFB.  The  rationale  for 
this  quantity  is  as  follows: 

(1)  Maximum  hydrazine  spill  &  fire  involvement: 
400  gallons 

(2)  Estimated  maximum  fire  area  (flat,  smooth, 
continuous  surface):  5,000  SF 

(3)  AFFF  application  rate  (1960-1961  National 
Fire  Code):  0.25  GPM/SF 

(4)  Estimated  application  rate  total  duration:  4 

minutes . 

(5)  Total  AFFF  agent  delivered:  5,000  SF  X  0.25 
GPM/SF  X  4  Min  =  5,000  gallons. 

(6)  Maximxim  required  luminescence  agent 
concentration  by  volume  with  fire  vehicle  water  supply:  5%. 

( 7 )  Required  hydrazine  fire  luminescence  additive 
ready  storage  volume: 

5,000  gal  X  0.05  =  250  gallons.  Use  50  five-gallon  pails 
per  base  for  initial  hydrazine  fire  extinguishment 
operations . 


(8)  Per  base  total  requirement  =  7  X  ready 

storage;  250  gallons  +  3  X  250  gallons  +  3  X  250  gallons  = 
1,750  gallons.  Use  350  five-gallon  pails  per  base. 

(10)  AFSPC  initial  purchase  requirement:  3,500 

^  gallons  or  750  five-gallon  pails. 

(11)  Estimated  annual  resupply  quantity  for 

training  requirements  only:  Minimum  5%  or  100  gallons. 

Bases  that  maintain  fully  premixed  fire  fighting  vehicles 

*  .  will  require  increased  replenishment  quantities. 

b.  Dry  Chemical  Agents.  The  AFSPC  initial 

purchase  quantity  of  hydrazine  fire  luminescence  additive 
for  mixture  in  dry  chemical  fire  extinguishers  is  3,500 
pounds,  or  1,750  pounds  each  for  CCAS  and  VAFB.  The  single 
base  rationale  for  this  quantity  is  as  follows: 

(1)  Number  of  20-pound,  hand-held  extinguishers 
requiring  additive:  50 

(2)  Niimber  of  wheeled,  150-pound  extinguishers 
requiring  additive  =  10 

( 3 )  Per  base  required  quantity  based  on  maximum 
10%  required  concentration:  0.10  X  ([20  X  50]  +  [150  X  10]) 
=  250  pounds. 

(4)  Per  base  total  requirement  =  7  X  ready 
storage:  500  pounds  +  3  X  500  pounds  +  3  X  250  pounds  = 
1,750  pounds. 

(5)  AFSPC  initial  purchase  requirement;  3,500 

pounds . 

(6)  Annual  replenishment  quantities  will  vary 
with  commercial  fire  extinguisher  and  USAF  inspection  and 
maintenance  requirements.  An  agent  replacement  cycle  of  4 
years  is  assumed. 

^  c.  Other.  The  hydrazine  fire  luminescence  additive 

will  be  authorized  for  all  non-  space  mission  support  fire 
departments  with  a  hydrazine  fire  threat. 

y  8.  Schedule  Considerations: 

a.  lOC/FOC  will  be  attained  upon  delivery  of  the 
required  initial  inventory  of  hydrazine  fire  luminescence 
additive  quantities  to  CCAS  and  VAFB  fire  departments. 
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b.  The  development,  testing  and  acquisition  of  the 
specified  hydrazine  fire  Iviminescence  additives  urgently  is 
required  to  permit  safe  and  effective  fire  fighting  and 
rescue  operations  at  CCAS  and  VAFB  in  the  event  of  a 
significant  hydrazine  fire. 

c.  Required  IOC  Date:  FY  97. 


2  Atch 

1.  Requirements  Correlation  Matrix 

2.  Hazard  Scenario  Summary 


REQUIREMENTS  CORRELATION  MATRIX 


REQUIREMENTS  CORRELATION  MATRIX 


Note  1:  An  *  Denotes  AnltemToBePlacedlnThe  APB  As  A  Key  Parameter 


REQUIREMENTS  CORRELATION  MATRIX 
Part  II 

(Supporting  Rationale  for  System  Characteristics  and 

Capabilities ) 


) 


AS  OF  DATE: 

Parameter  1  -  Production  of  Visible  Smoke  and  Coloration  < 

When  Applied  To  Hydrazine  Fire  as'  a  Fire  Fighting  Agent 
Additive.  These  signatures  will  enable  fire  fighters  to 
determine  the  hydrazine  fire's  location,  size,  and  growth 
rate,  and  to  effectively  apply  fire  agents  to  extinguish  the 
fire  and  effect  rescue  operations.  Since  fires  fueled  by 
Anhydrous  Hydrazine  and  its  derivatives  are  virtually 
smokeless  and  emit  little  or  no  visible  radiation  and  heat, 
responding  CCAS  and  VAFB  fire  fighters  will  have  extreme 
difficulties  in  conducting  safe  and  effective  fire  fighting 
and  rescue  operations. 

Parameter  2  -  Compatibility  With  Water,  AFFF,  Sodium  and 
Potassiiun  Bicarbonate  Dry  Powder  Agents  and  Fire 
Vehicle/Extinguisher  Agent  Storage  and  Delivery  Systems.  The 

hydrazine  fire  luminescence  additive  will  be  premixed  with 
fire  vehicle  on-board  water  supplies  and  with  the  dry 
chemical  charge  in  portable  extinguishers.  It  must  not 
react  with  either  the  water  or  dry  chemical  constituents  of 
the  fire  fighting  agent  or  with  any  of  the  materials  of  the 
agent  storage  tank,  piping,  hoses  or  nozzles  associated  with 
the  agent  delivery  system.  Reactions  include  those 
producing  heat,  altered  properties  of  the  host  agent, 
corrosion  and/or  extinguisher  material  degradation. 

Parameter  3  -  Additive  Concentration  To  Produce  Threshold 
Smoke/Flame  Signature  Properties.  The  hydrazine  fire 

luminescence  additive  most  likely  will  not  be  a  fire 

extinguishing  chemical.  Its  addition  to  a  fire  vehicle  or 
portable  fire  extinguisher  agent  storage  tank  will  displace 
an  equal  volime  of  fire  fighting  agent.  This  will 

proportionally  degrade  the  fire  department's  true/effective 
agent  delivery  rate  (GPM)  and  the  total  volume  of  agent 

(Gallons)  that  can  be  applied  to  a  hydrazine  fire. 

Therefore,  the  additive  concentration  should  be  the  minimxim  y 

required  to  produce  the  required  signatures,  but  no  greater 
than  the  limits  specified. 

Parameter  4  -  Operational  Temperature  Range.  The  hydrazine 
fire  l\irainescence  additive  will  be  used  to  enhance  hydrazine 
fire  suppression  and  rescue  operations  at  the  USAF  space 
launch  and  launch  support  facilities  at  Cape  Canaveral  Air 
Station  (CCAS)  and  Vandenberg  Air  Force  Base  (VAFB).  Since 
it  will  be  premixed  with  the  on-board  water  supplies  of 
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crash  vehicles  or  injected  directly  into  hand-held  water 
hose  lines,  the  additive  must  be  effective  for  water 
temperatures  in  the  specified  above  freezing  temperature 
range.  Similarly,  the  dry  chemical  additive  must  remain 
effective  over  the  entire  performance  range  of  this  class  of 

^  extinguishers,  as  specified. 

Parameter  5-  Minimum  Toxicity  Combustion  &  Extinguishment 
Products  In  Hydrazine  Fires.  Hydrazine  vapors  and 

combustion  products  are  extremely  toxic.  Additional  toxic 

*  materials  are  produced  by  the  chemical  and  mechanical 

reactions  associated  with  the  extinguishment  process.  These 
gases  and  particulates  produce  hazards  to  fire  fighters, 
personnel  and  wildlife  in  the  path  of  the  combustion 
products  plume.  It  is  desired  that  the  hydrazine  fire 
luminescence  additive  does  not  increase  the  amount  of  toxic  « 

products  of  a  baseline  fire  that  is  extinguished  by  water  or 

dry  chemical  agent  alone. 

Parameter  6  -  Storage  Shelf  Life.  A  minimum  5  to  10-year 
storage  shelf  life  is  required  to  minimize  life  cycle  cost 
and  material  supportability  requirements. 

Parameter  7  -  Bulk  Storage  Container  Requirements .  The 

water-based  hydrazine  liiminescence  additive  normally  will  be 
added  to  crash  vehicle  or  pumper  on-board  water  storage 
tanks  only  after  the  notification  of  a  hydrazine  fire 
incident  has  been  received  by  the  fire  department.  This 
will  require  a  rapid  fill  capability  to  minimize  response 
time  to  the  hydrazine  fire  incident  scene.  Additional 
refills  may  be  required  after  the  initial  water/additive 
supply  has  been  expended  on  the  fire.  This  fill  action 
would  be  conducted  at  the  fire  response  site.  Therefore, 
the  container  system  for  the  hydrazine  luminescence  additive 
will  include  provisions  for  rapid  field-filling  of  fire 
vehicle  on-board  water  tanks  under  operational  fire  fighting 
conditions.  Each  container  shall  include  a  filling  spout 
that  can  be  rapidly  attached  to  the  main  access  port  and  an 
air  vent  port  with  removable  cap.  Hydrazine  fire 

luminescence  additive  containers  should  be  similar  in  design 

*  to  portable,  commercial  10-gallon  gasoline  tanks  with  built- 
in  handles  and  telescoping  or  internally-stored  pouring 
spouts  and  vent  caps. 
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CCAS/VAFB  HYPERGOUC  PROPELLANT 
HAZARD  SCENARIO  SUMMARY 


RELEASE  SITUATION 

RELEASE  MECHANISM 

MATERIAL 

RELEASED 

CREDIBLE  RELEASE  (GAL) 

FIRE  DEPARTMENT 
CONSEQUENCES 

MINOR 

MAJOR 

PROPELLANT  SAMPLING 
ACCIDENT 

OVERRLLED/DROPPED 
SAMPLE  FLASK 

HOSE/CONNECTION  LEAK 

N204 

N2H4 

A-50 

MMH 

0,03 

0.25 

PROBABLE  FUEL  FIRE 

OXIDIZER  SPILL  RESPONSE 

PROPELLANT  CONTAINER/ 
TANKER  MAINTENANCE 
ACCIDENT 

UNDETECTED  RESIDUAL 
RELEASED  DURING 
TEAR-DOWN 

N204 

N2H4 

A-50 

MMH 

0.25 

0.25 

PROBABLE  FUEL  FIRE 

OXIDIZER  SPILL  RESPONSE 

ROADWAY  TRANSPORTATION 
VEHICLE  ACCIDENT  W/ 
CONTAINERS  OR  TRAILERS 

WELD  BREAK 

WALL  PENETRATION 

LEAKING  CONNECTION  STEM 

N204 

N2H4 

A-SO 

MMH 

7.5-12.0 

55-120 

PROBABLE  FUEL  FIRE 

OXIDIZER  SPILL  RESPONSE 

DROPPED  CONTAINER  - 

LOADING/UNLOADING 

ACCIDENT 

WELD  BREAK 

WALL  PENETRATION 

LEAKING  CONNECTION  STEM 

N204 

N2H4 

MMH 

■ 

12,0 

PROBABLE  FUEL  FIRE 

OXIDIZER  SPILL  RESPONSE 

ROADWAY  VEHICLE 

ACCIDENT  W/GLASS& 

HOKE  BOTTLE  SAMPLES 

BROKEN  GLASS  BOTTLE 

LEAKING  HOKE  BOTTLE 

N204 

N2H4 

A-50 

MMH 

— 

0.25 

1.0 

PROBABLE  FUEL  FIRE 

OXIDIZER  SPILL  RESPONSE 

TRANSPORTATION  OR  PAY- 
LOAD  MATING  ACCIDENT  W/ 
FUELED  SATELUTE 

SHOCK-INDUCED  LEAK 

FUEL  TANK  PENETRATION 

N204 

N2H4 

MMH 

7.5 

12.0 

PROBABLE  FUEL  FIRE 

OXIDIZER  SPILL  RESPONSE 

BULK  HYPERGOL  STORAGE 
TANK  LOAD  OR  OFFLOAD 
ACCIDENT/INCIDENT 

CONNECTION  LEAK 

MINOR  HOSE  FAILURE 

MAJOR  MATERIAL  FAILURE 

N204 

A-50 

AS 

200 

PROBABLE  FUEL  FIRE 

OXIDIZER  SPILL  RESPONSE 

— 

LAUNCH  VEHICLE 

FHA/OHA/UT  FUEUDEFUEL 
ACCIDENT/INCIDENT 

CONNECTION  LEAK 

MINOR  HOSE  FAILURE 

MAJOR  MATERIAL  FAILURE 

N204 

A-50 

DE 

1.84 

PROBABLE  FUEL  FIRE 

OXIDIZER  SPILL  RESPONSE 

H 

PAYLOAD  PROCESSING 
FACIUTY  INCIDENT  DURING 
SATELUTE  FUEUNG/TESTING 

CONNECTION  LEAK 

MINOR  HOSE  FAILURE 

N204 

N2H4 

MMH 

0.06 

1.0 

FUELSPILL  RESPONSE 

OXIDIZER  SPILL  RESPONSE 

PORTABLE  PROPELLANT  CONTAINER  SUMMARY 


•  55  GAL  DRUMS  (LEAST  SAFE)  •  VAFB/VENDOR  5,000  GAL  TANKERS 

•  KSC  5/30  GAL  DOT/ASME  DRAIN  CONTAINERS  •  KSC  500  GAL  GPTU 

•  SA-ALC  2,000  LB  CYUNDERS  •  KSC/VENDOR  2,500  GAL  TANKERS 

•  PROGRAM-SPECIFIC  GSE  CARTS  •  10,000  GAL  RAIL  CARS  (MOST  SAFE) 


ORDATCH2 
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DRAFT  OPERATIONAL  REQUIREMENTS  DOCUMENT 

FOR  A 

FALSE-ALARM  IMMUNE  HYDRAZINE  FLAME  DETECTION  SYSTEM  (ORD) 


OPERATIONAL  REQUIREMENTS  DOCUMENT  (ORD)  FOR  A 
FALSE  ALARM-IMMUNE  HYDRAZINE  FLAME  DETECTION  SYSTEM 


1.  General  Description  of  Operational  Capability: 

a.  Space  vehicle  launch  and  payload  processing 
facilities  at  Cape  Canaveral  Air  Station,  Florida  (CCAS)  and 
at  Vandenberg  Air  Force  Base,  California  (VAFB)  support  all 
major  United  States  Air  Force  (USAF)  and  commercial 
satellite  space  launch  operations.  These  facilities  support 
systems  and  processes  that  involve  the  storage  and  transfer 
of  highly  flammable,  explosive  and  toxic  hydrazine  fuels. 

b.  Hydrazine-based  fuels  are  found  in  very  large  bulk 
quantities  only  at  CCAS  and  VAFB.  Hydrazine  is  used  in 
small  quantities  at  bases  supporting  F-16  and  B-2  APU 
systems,  and  Peace  Keeper  strategic  missiles.  However, 
unique  fire  detection  requirements  have  not  been  identified. 
Anhydrous  Hydrazine,  AH  (N2H4),  and  its  derivatives, 
monomethylhydrazine,  MMH  (CH5N2),  unsymmetrical 
dimethylhydrazine  UDMH  (C2H8N2),  and  Aerozine  50  (A-50),  a 
50:50  percent  mixture  of  AH  and  UDMH,  are  extremely  toxic  by 
inhalation  and  skin  contact  routes.  They  spontaneously  and 
violently  react  when  contacted  with  oxides,  such  as  rust, 
dust  and  debris,  flame  or  spark. 

c.  CCAS  and  VAFB  technicians  are  involved  in  several 
hazardous  processes  where  reliable  and  rapid  detection  of 
hydrazine  fires  will  be  essential  in  preventing  serious 
injury  or  death,  and  the  potential  for  significant  facility 
and  environmental  damage.  These  include: 

(1)  Loading/unloading  2,500  -  5,000  gallon  mobile 
tankers  at  bulk  storage  facilities. 

(2)  Hydrazine  transfers  from  mobile  tankers  or 
55-gallon  drums  to  specialized  propellant  containers  for 
payload  fueling. 

(3)  Maintenance  of  mobile  propellant  tankers  and 
specialized  satellite  fueling  containers. 

(4)  Maintenance  of  fixed  storage  tanks,  transfer, 
and  distribution  systems  at  central  bulk  storage  sites  and 
at  launch  complex  ready  storage  facilities. 

(5)  Propellant  fuel  (A-50)  off-load  at  Titan  IV 
ready  storage  sites. 
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(6)  Titan  IV  Stage  I  &  II  A-50  fueling  from  on¬ 
site  ready  storage  tanks.  Delta  Stage  II  launch  vehicle  A- 
5D  fueling  operations  from  2,500  gallon  KSC  mobile  tanker 
trailers  (CCAS)  and/or  a  Delta  fuel  trailer  (VAFB). 

(7)  Satellite  fueling  operations  in  ground-level 
or  launch  tower  clean  room  facilities  and  Centaur  fueling  in 
launch  tower  clean  rooms. 

d.  Fires  fueled  by  Anhydrous  Hydrazine  and  its 
derivatives  are  virtually  smokeless  and  emit  little  or  no 
visible  radiation.  Technicians  involved  in  hypergolic 
propellant  fuel  operations  wear  fully-encapsulated 
protective  ensembles.  These  include  vision-restricting 
helmets  and  face  plates.  Because  of  the  near-invisible 
nature  of  hydrazine  flames  and  limited  fields  of  vision, 
these  personnel  have  extreme  difficulties  in  identifying  the 
location  and  size  of  a  hydrazine  fire,  its  rate  of  growth, 
and  direction  of  spread.  In  a  past  hydrazine  fire  incident 
at  CCAS  during  a  propellant  container  maintenance  operation, 
technician  proximity  to  a  hydrazine  fire  remain  undetected 
until  a  very  dangerous  secondary  effect  was  recognized  - 
the  melting  of  the  individual’s  protective  ensemble 
components.  In  such  cases,  these  very  dangerous  conditions 
can  lead  to  ineffective  use  of  portable  fire  extinguishers, 
delayed  or  ineffective  emergency  actions  and  evacuation  to 
include  system  shutdown  and  sounding  alarms,  as  well  as 
technician  injury  or  death. 

e.  CCAS  and  VAFB  facilities  and  processes  with 
hydrazine  fire  hazards  urgently  need  an  automatic  detection 
system  that  can  reliably  detect  hydrazine  and  hydrazine 
derivative  flames  and  warn  personnel.  Current  technology 
optical  fire  detectors  and  human  “eyeballs”  do  not  have  the 
capability  to  reliably  discriminate  hydrazine  fires. 
Additionally,  UV  and/or  UV/IR  detectors  can  react  to  non¬ 
flame  false  alarm  stimuli,  such  as  sunlight,  welding,  and 
various  emissions  from  light  sources.  UV  and  UV/IR 
detectors  have  been  associated  with  a  history  of  false 
alarms  and  false  activations  of  USAF  hangar  and  aircraft 
shelter  fire  protection  systems  over  the  past  several  years. 

f.  This  ORD  is  in  direct  support  of  the  Air  Force 
Space  Command's  Mission  Need  Statement  (MNS),  AFSPC  XX-YY,  - 

- .  (There  may  be  1  MNS  for  military  space  lift 

support  and  a  different  one  for  commercial  support.) 
This (These)  MNS  is/are  in  direct  support  of  OUSD  (A)  Mission 
Area  (s)  XXX,  YYY - . 

g.  This  ORD  also  supports  Air  Combat  Command  (ACC) 
MNS  CAF  311-90,  New  Generation  of  Fire  Fighting  and  Crash 
Rescue  Systems,  which  identifies  the  need  for  improved  fire 
detection  and  fire  fighting  agents. 
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h.  The  Requirements  Correlation  Matrix  (RCM)  for  a 
hydrazine  flame  detection  system  is  at  Attachment  1. 

2 .  Threat : 

a.  Hydrazine  fuel  fires  at  CCAS  and  VAFB  require  i 

rapid,  reliable  detection  and  the  sounding  of  electronic, 
visible  and  audible  alarms  to  enable  immediate  technician 
emergency  actions  and  to  minimize  fire  department  response 

time  to  initiate  fire  suppression  and  rescue  operations.  A 
hydrazine  flame  detection  system  can  significantly  reduce  ^ 

the  potential  for  loss  of  life  and  property  following  an 
accidental  release  and  fire  during  hydrazine  transfer  and/or 
container  maintenance  operations.  Hazard  analyses  were 
conducted  to  determine  the  mechanisms  and  locations  of 
accidents  or  incidents  on  CCAS  and  VAFB  that  would  involve 
the  release  of  propellant  fuels  and,  consequently,  trigger  a 
fire  that  could  be  detected  by  a  hydrazine  flame  detection 
system.  Accidental  releases  of  hypergolic  propellants  on 
CCAS  and  VAFB  were  assumed  to  result  from  incidents 
involving  propellant  containers,  mobile  tanker-trailers, 
and/or  the  transfer  equipment  used  to  pump  and  distribute 
the  commodities  from  one  container  to  another,  or  into  the 
launch  vehicle  and  payload  on-board  tanks.  The  potential 
fixed  facility  locations  where  such  accidents  were  most 
likely  to  occur  were  determined  by  mapping  the  receipt, 
storage  and  end-use  distribution  flow  chart-histories  of 
hydrazine  fuels  on  CCAS  and  VAFB. 

b.  Six  facility-related  accidental  hypergolic 
chemical  release  hazard  scenarios  resulting  from  common 
space  launch  system  processing  and  support  operations  at 
CCAS  and  VAFB  were  identified.  These  scenarios  represent  a 
spectrum  of  generalized  hydrazine  fuel  fire  threats  facing 
at  CCAS  and  VAFB  fixed  facilities  that  could  be  identified 
by  installed  flame  detection  systems.  They  are: 

(1)  Accident  during  propellant  storage  container 
sampling  operation  at  bulk  storage  facilities.  The  release 
mechanisms  are  over-filled  glass  sample  bottles,  dropped 

glass  sample  bottles,  and  the  improper  seating  of  sample  ^ 

draw  equipment  connections. 

(2)  Accident  during  propellant  container  or 

mobile  tanker  maintenance  at  bulk  storage  facilities.  The  ^ 

propellant  is  released  when  an  access  port  or  container 
penetration  component  at  or  near  the  bottom  of  the  container 
is  removed  with  residual  chemical  remaining.  This  causes 
the  gravity  flow  of  the  propellant  on  to  the  pavement  or 
ground  below. 
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(3)  Mating  accident  involving  a  fueled  satellite 
payload.  Two  primary  release  mechanisms  are  assumed.  The 
first  is  caused  by  impact  or  shock  to  the  payload 
propellant  system  from  the  accident  situation.  This  would 
then  cause  a  break  or  material  failure  (such  as  at  a  weld 
or  pipe  connection)  in  a  tank  or  distribution  line.  The 
second  mechanism  is  assvimed  to  be  a  penetration  of  a 
propellant  tank  by  another  rigid  object.  In  both  cases, 
propellant  would  escape  under  pressure  to  the  surrounding 
area.  The  propellant  could  be  contained  within  the 
satellite's  transportation  shroud  or  be  could  be  released 
to. the  open  air  in  a  clean  room  or  outdoor  accident  site. 

(4)  Propellant  transfer  accident  at  bulk  storage 
facilities.  Three  release  mechanisms  are  assumed:  (a) 
Improper  seating  or  failure  of  connection  hardware  of 
stainless  steel  flexible  transfer  hose  sections,  (b)  Minor 
material  failure  of  stainless  steel  flexible  hose  section, 
such  as  a  small  tear,  split  or  rupture,  (c)  Major  material 
failure  of  stainless  steel  flexible  hose  during  propellant 
transfer  operation  or  Propellant  Transfer  Unit  component 
material  failure. 

(5)  Propellant  release  accident  during  launch 
vehicle  fueling  or  defueling  operations.  Release  mechanisms 
and  volviraes  are  identical  to  those  defined  in  the  previous 
sub-paragraph  for  bulk  storage  facility  propellant  transfer 
accidents. 


(6)  Accidental  release  during  propellant  transfer 
operations  in  payload  processing  facility  clean  rooms. 
Assumed  release  mechanisms  are:  (a)  Improper  seating  or 
failure  of  connection  hardware  of  stainless  steel  flexible 
transfer  hose  sections,  and,  (b)  Material  failure  of 
stainless  steel  flexible  hose  section,  such  as  a  small  tear, 
split  or  rupture. 

Attachment  2  provides  a  summary  of  these  hydrazine  incident 
scenarios,  the  corresponding  expected  hydrazine  release 
quantities  and  fire  threat  consequences. 

c.  “Sabotage  Threat  To  USAF  Space  Launch  Facilities. 
(A  specific  threat  dealing  with  CCAS  and  VAFB  terrorist 
threats  &  sabotage  involving  hypergolic  propellant  storage 
tank  or  transfer  vehicles  or  the  launch  vehicles  at  the 
pads? ) . 


d.  “Threat  Compendium,  Worldwide  Threat  To  Air  Bases: 
1991-2001”,  31  Dec  91.  Provides  descriptions  of  the 
systems,  weapons,  and  organizations  representing  an  air-  and 
land-based  threat  to  USAF  Bases.  (Note:  the  terrorist 
threat  to  CCAS  &  VAFB  may  be  contained  in  this  document.  If 
so,  cite  this  document  in  both  paragraph  c  &  d). 


3.  Shortcomings  of  Existing  Systems: 

a.  Background  Data  On  Hydrazine  Fires  &  Optical  Flame 
Detector  Reliability  And  Response  Capabilities: 

(1)  Hydrazine  burns  at  a  rate  that  is  about  10 
times  as  fast  as  a  hydrocarbon  fuel  fire.  Therefore,  it  is 
more  intense  and  spreads  faster.  Additionally,  hydrazine 
fires  are  virtually  colorless  and  smokeless.  This  is 
because  the  carbon-based  compounds  that  are  contained  in  and 
produced  by  jet  or  automotive  fuel  fires  are  not  present  in 
hydrazines  to  produce  black  smoke  and  the  characteristic 
yellow-orange  flame.  Because  of  these  spectral  qualities, 
current  UV/IR  UV-alone  or  IR-alone  optical  detectors  cannot 
reliably  detect  the  characteristic  hydrazine  flame.  There 
are  no  commercial ly-available  hydrazine-specific  fire  or 
flame  detectors  available  for  purchase. 

(2)  USAF  experience  with  UV/IR  hydrocarbon  fire 
detectors  in  aircraft  hangar  applications  has  not  been 
satisfactory.  Research  has  shown  that  there  are  many 
combinations  of  UV  (sunlight,  welding,  etc.)  and  IR  (motor 
vehicles,  electric  motors,  lighting  systems,  etc.)  energy  at 
certain  distances  from  UV/IR  detector  heads  that  fall  within 
the  specified  hydrocarbon  fire  detection  sensitivities  and 
combine  to  produce  false  alarms.  Numerous  suppression 
system  “false  diimps”  in  recent  years  has  validated  this 
potential.  Many  suppression  systems  have  been  placed  in  the 
manual  activation  mode  to  prevent  inadvertent  agent  release. 
Since  there  is  very  little  or  no  UV  or  IR  energy  in  those 
spectral  ranges  monitored  by  commercial  UV/IR  systems,  their 
use  for  hydrazine  detection  is  not  feasible. 

(3)  Another  technology  deficiency  is  that  there 
is  very  little  published  hydrazine  and  hydrazine  derivative 
flame  spectral  data.  None  is  sufficient  to  design  and/or 
calibrate  a  new  hydrazine  technology  flame  detection  system. 
A  recent  Wright  Laboratories  Air  Base  Fire  Protection  And 
Crash  Rescue  Systems  Branch  (WL/FIVCF)  study  identified 
4,450  potential  sources  of  data  on  hydrazine  flames  using  a 
SURVIAC  search.  Of  this  niomber,  only  one  report  had  some 
partially-useable  data.  This  was  from  a  laboratory  test 
analysis  with  little  or  no  relevance  to  CCAS  and  VAFB  field 
conditions  where  hydrazine  flame  detection  would  be 
required.  Additionally,  an  unpublished  1986  NASA  test 
report  provides  some  spectral  data  from  very  small  fires  at 
distances  of  only  8  and  30  centimeters.  No  spectral  data 
defining  fire  sizes,  detection  ranges  and  other  boundary 
conditions,  such  as  the  collateral  combustion  of  involved 
materials  (vegetation,  vehicle  &  electronic  components, 
etc . )  are  known  to  exist . 
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4.  Capabilities  Required: 

The  space  launch  organizations  at  CCAS  and  VAFB  require 
the  development  and  acquisition  of  a  hydrazine  and  hydrazine 
derivative  flame  detection  system  for  interior  and  exterior 
(outdoor)  use  at  propellant  transfer  and  storage  facilities 
and  inside  payload  processing  clean  rooms. 

a.  -System  Performance: 

(1)  Performance  Parameters.  The  hydrazine  flame 
detection  system  is  envisioned  to  be  a  family  of  detection 
systems  or  a  system  that  can  be  calibrated  to  react  to 
flames  from  each  of  the  hydrazine  fuel  types,  and  to  take 
into  account  the  various  fire  incident  locations,  collateral 
fire  involvement  site  conditions  and  site-specific  false 
alarm  sources.  It  is  not  required  (but  is  desirable)  that 
one  single  hardware  configuration  will  be  able  to  satisfy 
all  of  the  below-listed  system  performance  parameters. 
This  ORD  assumes  separate,  but  similar  systems  with  multiple 
common  parts,  will  be  required  for  specific  site  conditions 
where  hydrazine  fires  can  take  place. 

(a)  Clean  Room  Hydrazine  Flame  Detection. 
The  hydrazine  flame  detection  system  will  identify  a  6-in 
high  anhydrous  hydrazine  or  MMH  flame  produced  by  a 
laboratory  burner  or  equivalent  at  a  50-ft  range  under 
interior  USAF  ground-level  and  launch  tower  clean  room 
equipment,  background  and  lighting  conditions.  The  field  of 
view  for  detection  shall  be  +/-  45  degrees  as  measured  on  a 
conical  surface  originating  from  the  detector  head  central 
axis  leading  to  the  target  fleime.  The  total  conical  field 
of  view  shall  be  not  less  than  90  degrees  in  the  horizontal 
and  vertical  directions.  Anhydrous  hydrazine  and  MMH  are 
typical  fuels  for  military  and  commercial  satellite  payloads 
and  Centaur  reaction  control  systems. 

(b)  A-50  Bulk  Transfer  &  Storage  Facility 
Flame  Detection.  The  hydrazine  flcime  detection  system  will 
identify  a  1  square  foot  Aerozine-50  (A-50)  pan  fire  at  a 
100-ft  range  under  outside/exterior  CCAS  and  VAFB  fuel 
storage  and  transfer  facility  weather,  background  and 
lighting  conditions.  The  field  of  view  for  detection  shall 
be  +/-  45  degrees  as  measured  on  a  conical  surface 
originating  from  the  detector  head  central  axis  leading  to 
the  target  flame.  The  total  conical  field  of  view  shall 
be  not  less  than  90  degrees  in  the  horizontal  and  vertical 
directions.  Large  quantities  of  A-50  are  stored  in  bulk 
and  transported  in  mobile  trailers  to  fuel  Titan  and  Delta 
launch  vehicles. 


(c)  Hypergolic  Fuel  Container  Maintenance 

Facility/Site  Flame  Detection.  The  hydrazine  flame 

detection  system  will  identify  a  1  square  foot  Aerozine-50 
(A-50),  MMH,  UDMH  or  anhydrous  hydrazine  pan  fire  at  a  100- 
f t  ^  range  under  outside/exterior  CCAS  and  VAFB  fuel  container 
maintenance  -  facility  weather,  background  and  lighting  i 

conditions.  The  field  of  view  for  detection  shall  be  +/-  45 
degrees  as  measured  on  a  conical  surface  originating  from 

the  detector  head  central  axis  leading  to  the  target  flame. 

The  total  conical  field  of  view  shall  be  not  less  than  90 
degrees  in  the  horizontal  and  vertical  directions. 

(d)  Hydrazine  fleime  detection  system 
response  times  for  both  6-in  flames  at  50-ft  and  1-square 
foot  pan  fires  at  100-feet  shall  be  1.0  second  or  less  for  a 
flame/pan  fire  location  anywhere  within  the  90-degree 
specified  field  of  view. 

(e)  Hydrazine  flame  detection  systems  shall 
not  react/alarm  to  visible  or  radiant  energy  sources,  such 
as  welders,  lighting  systems  and  light  bulbs,  weather 
phenomena,  motors,  hot  exhaust  systems,  cigarette  lighters, 
flashlights  or  other  “hot”  bodies,  or  to  any  combinations  of 
intensity  and  distance  of  such  spectral  emissions. 

(f)  Hydrazine  flame  detection  systems  shall 
not  react/alarm  to  any  electromagnetic  energy  sources 
associated  with  space  launch  system  communications  or 
surveillance  equipment,  or  from  any  transient  energy  that 
may  be  associated  with  CCAS  or  VAFB  space  launch  support 
operations . 


(g)  System  detection  of  hydrazine  flames 
shall  result  in  the  initiation  of  area  visible  and  audible 
al arras/klaxons  and  the  transmission  of  an  alarm  status 
message  to  both  the  CCAS /VAFB  fire  department  and  one  or 
more  TBD  launch  squadron  command  and  control  centers. 
Alarm  hardware  and  message  transmission  electronics  shall  be 
detection  system  component  subsystems.  Alarm  messages  shall 
be  transmitted  by  TBD  (RF  and/or  hard  wire)  data  links. 

(2)  SEEK  EAGLE  Requirements.  Not  Applicable, 
b.  Logistics  and  Readiness: 

(1)  Operational  Availability. 

(a)  Clean  Room  Systems.  Hydrazine  flame 
detection  systems  in  clean  rooms  shall  demonstrate  a  system 
availability  of  99  percent  over  a  mission  time  of  two 
years . 
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(b)  Exterior /Outdoor  Systems.  Hydrazine 
flame  detection  systems  protecting  outdoors  or  other  non- 
fully  enclosed  processes  and/or  equipment  shall  demonstrate 
a  system  availability  of  97  percent  over  a  mission  time  of 
two  years . 


(c)  These  levels  of  availability  are 
attainable  with  appropriate  system  design  considerations  of 
circuit  modularity,  BIT,  and  maintenance  engineering. 

(2)  Expected  Maintenance  and  Manpower  Skill 
Levels.  Hydrazine  flame  detection  'systems  shall  require  no 
increase  in  Civil  Engineering  Electronics  Control  (AFSC 
XXXXX)  or  facility  support  contractor  personnel  equivalent 
manpower.  The  system  shall  be  maintainable  by  3-  and  5- 
skill  level  technicians.  Manufactures  contract  maintenance 
and  CCAS/VAFB  launch  support  contractor  maintenance  options 
shall  be  considered  during  system  life  cycle  cost  analysis 
and  acquisition  approach  planning. 

(3)  Logistics  Supportability  And  Readiness 
Requirements . 


(a)  Hydrazine  flame  detection  systems  will 
be  logistically-supportable  by  CCAS  and  VAFB  base  supply 
organizations  and  systems.  Contract  maintenance  is  TBD. 

(b)  Hydrazine  flame  detection  systems  shall 
be  operable  and  maintainable  under  the  CCAS  and  VAFB  design 
climactic  conditions  of  temperature,  humidity,  rain,  and  sea 
salt  spray  for  exterior  electronic  systems. 

(c)  The  hydrazine  flame  detection 
system  Mean  Time  To  Repair  (MTTR)  to  reinstate  it  to  full 
operational  status  after  a  fault  warning  shall  not  exceed  4 
hours . 


(d)  Hydrazine  flame  detection  systems  shall 
allow  100%  fault  detection  and/or  isolation,  remove/ replace 
and  checkout  using  self-test  or  manual  procedures  with 
standard  Base  Civil  Engineer  (BCE)  and/or  launch  support 
facility  contractor  tools  and/or  common  support  equipment. 

(e)  Hydrazine  flame  detection  systems  shall 
be  designed  with  self-diagnostic  checks  on  all  electronic 
system  components.  Systems  shall  initiate  a  trouble/fault 
alarm  via  RF  or  hard  wire  link  to  the  CCAS/VAFB  fire 
departments  and  to  a  launch  control  command  center  TBD, 
whenever  the  any  component  is  not  functioning  according  to 
design  specifications.  Furthermore,  the  systems  shall 
contain  visual  and  audible  alarm  components  that  activate  in 
the  “trouble”  mode  to  alert  personnel  that  automatic  flame 
detection  may  not  be  functioning.  The  frequency  of 


automatic  internal  checks  and  status  '  reports  to  command 
centers  and  fire  departments  shall  be  15  minutes. 

c.  Critical  System  Characteristics 
(1)  Mandatory  Characteristics. 

(a)  Expected  Mission  Capability.  Hydrazine 
flame  detection  systems  will  be  installed  in  clean  rooms  and 
other  launch  support  facilities  that  support  hypergolic  fuel 
transfer  and  storage  operations.  Multiple  detectors  will  be 
installed  to  insure  all  hazard  areas  are  contained  within 
the  system’s  hydrazine  flame  detection  performance 
boundaries,  as  specified  in  Paragraph  4a(l).  System 
detection  of  hydrazine  flames  shall  result  in  the  initiation 
of  area  visible  and  audible  alarms/kl axons  and  the 
transmission  of  an  alarm  status  message  to  both  the 
CCAS/VAFB  fire  department  and  one  or  more  TBD  launch 
squadron  command  and  control  centers. 

(b)  Electronic  Counter-Countermeasures 
(ECCM)  and  Wartime  Reserve  Modes  (WARM)  Requirements.  Not 
Applicable. 


(c)  Conventional,  Initial  Nuclear  Weapons 
Effects,  Nuclear,  Biological,  and  Chemical  Survivability. 
Not  Applicable. 


(d)  Environmental  Factors.  Hydrazine  flame 
detection  systems  must  be  capable  of  reliable,  continuous 
operation  under  the  climactic  conditions  associated  with 
CCAS  and  VAFB  weather  statistics. 

1  Systems  must  be  able  to  operate  in 
temperatures  ranging  from  -10  °F  to  +140  °F. 

2  Systems  must  incorporate 
appropriate  environmental  storage  control  systems  and 
fabrication  materials  to  prevent  system  damage  from  cold, 
heat,  humidity  or  thermal  expansion. 

3  Materials  used  in  the  fabrication 
of  systems  will  not  support  the  growth  of  fungi  to  the  best 
commercial  practices. 

4  System  performance  capabilities 
will  not  be  adversely  affected  by  wind-blown  dust,  sand  or 
sea  salt  spray.  Cleaning  maintenance  schedules  for  exposed 
detector  heads/optics  shall  be  developed  to  account  for 
these  expected  outside  use  conditions. 

5  System  components  will  withstand 
the  UV  effects  of  sunlight  with  minimal  material  degradation 
for  the  system  service  life. 
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6  Environmental  requirements  for 
weather  seals,  air  tightness,  humidity,  marine  atmosphere, 
low  temperature,  temperature  shock,  heat  transfer,  blowing 
sand,  dust,  UV  effects,  solar  loads  and  water  tightness 
shall  be  lAW  MIL-STD-810E. 

(e)  Electromagnetic  Compatibility  and 
Frequency  Spectrum  Assignment. 

1  Hydrazine  flame  detection  systems 

t  shall  not  adversely  react  to  electromagnetic  energy 

emissions  associated  with  space  launch  ground  support, 
payload  processing  or  on-board  satellite 

communications/telemetry  systems. 

2  New  RF  communications  frequencies 
are  not  required.  Systems  shall  use  the  currently-assigned 
RF  operating  frequencies  of  the  fire  department  alarm 
systems  and  of  the  launch/processing  control  centers  for 
each  launch  system  at  CCAS  and  VAFB. 

(f)  Safety  Parameters. 

1.  Electromagnetic  energy  emissions 
from  hydrazine  flame  detection  systems  shall  not  present  a 
hazard  to  space  systems,  aircraft  or  air  crews  operating 
from  or  near  CCAS  or  VAFB. 

2.  The  use  and  maintenance  of  the 

hydrazine  fire  detection  systems  shall  be  prescribed  in 
documented  procedures  for  hazardous  dynamic  transfer  and 
system  configuration  operations  and  the  surveillance  of 
unattended  hypergolic  fuel  storage  and  transfer  systems. 
Procedures  shall  be  based  on  the  results  of  MIL-STD-882C 
system  safety  hazard  analyses  for  each  potential  system 

application/location . 

(2)  Security.  Owner/user  security  applies  lAW  AFI 
31-209.  Security  is  provided  by  the  facility /property 
protection  standards  associated  with  each  location  where 

*  hydrazine  flame  detection  systems  are  installed  and  the 

security  classification  of  the  launch  vehicle  and  payload 
systems.  Additional  security  considerations  are  not 

required. 

(3)  Electronic  Counter-Countermeasures.  Not 

applicable. 

(4)  Software  Engineering.  TBD. 
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5.  Integrated  Logistics  Support: 

An  ILSP  is  not  required.  Existing  logistics  support 
for  commercial  optical  fire  detection  systems  shall  be 
applied.  No  additional  logistics  support  is  required. 

a.  Maintenance  Planning.  All  components  of  ^ 

hydrazine  flame  detection  systems  must  be  easily  assembled, 
installed  and  maintained.  Existing  tools,  test  measurement 

and  diagnostic  equipment  (TMDE),  and/or  presently  approved, 
emerging  TMDE  or  support  equipment  will  be  used. 
Specialized  TMDE  or  tools,  if  required,  will  be  supplied 
with  the  system  equipment. 

(1)  Maintenance  and  repair  will  be  accomplished 
at  the  facility  support  O&M  organizational  level  or  by 
manufacturer  contract  maintenance.  Periodic  inspections  and 
preventive  maintenance  tasks  will  be  programmed  to  ensure 
operational  status. 

(2)  The  level  of  replacement  shall  be  at  the 
major  component  level,  defined  to  be  detectors, 
logic/electronic  controller,  strobe/siren  alarm  system,  RF 
transmitter (s) ,  and  cables/connection  devices. 

(3)  The  level  of  repair  shall  include  only  the 

detectors,  logic/electronic  controller  and  RF 

transmitter(s) .  All  other  items  shall  be  repaired  by 
replacement. 

(4)  Maintenance  Requirements  For  On-  and  Off- 
Equipment  Maintenance .  TBD . 

(5)  Time-Phased  Depot  Requirements.  Not 

Applicable. 

(6)  Organic  Support  Capabilities.  TBD 

(7)  Depot  Tasks  and  Capabilities  Required.  None. 

b.  Support  Equipment.  ^ 

(1)  Standard  Support  Equipment.  Hydrazine 

flame  detection  systems  will  be  self-contained  and  require 

no  additional  support  equipment.  / 

(2)  Depot  level  Support  Equipment.  Not 

applicable. 
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(3)  Test  and  Fault  Isolation  Capabilities. 

(a)  Hydrazine  flame  detection  systems  shall 
maximize  the  use  of  built-in  test  equipment  to  negate  the 
need  for  redundant.  SE,  isolate  the  faulty  system  modules, 
and  determine  system  availability  for  use. 

(b)  System  level  fault  isolation  will 
identify  the  major  component  at  100  percent  for 
organizational  replacement  and/or  repair. 

(c)  Systems  must  notify  the  supporting  fire 
department  and  operational  control  center  (s)  of  a 
malfunction  with  an  audible  and  visible  status  signal. 

c.  Human  Systems  Integration  (HSI); 

(1)  Operational  And  Maintenance  Training  Concept. 
Initial  training  for  the  operation  and  maintenance  of 
hydrazine  flame  detection  systems  shall  be  by  system 
technical  data  and  on-site  manufacturer  training/technical 
support.  No  additional  training  support  is  required. 

(2)  Manpower,  Personnel  And  Training  Constraints. 
No  additional  manpower  is  required  for  training,  maintenance 
or  employment  of  the  hydrazine  flame  detection  system. 
Additional  manpower  to  support  system  O&M  is  not  required. 

(3)  Human  Performance/Human-In-Loop  Issues. 

(a)  Using  Command. 

1.  Manpower,  Personnel,  Training, 
Safety,  Human  Factors  Engineering,  and  Health  Hazards 
Constraints .  None . 


2.  Maintenance  and  Training  Concepts. 
Described  in  Paragraph  5c. 

(b)  Supporting  Command.  No  depot  manpower 
or  training  requirements  are  identified. 

(4)  Participating  Command  manpower  Requirements. 
Not  applicable. 

(5)  Training  and  Training  Support. 

(a)  Operational  training  Tasks.  To  be 
determined  by  manufacturer  technical  data. 

(b)  Maintenance  Training  Tasks.  To  be 
determined  by  manufacturer  technical  data. 
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(c)  Training  Support  For  Required 
Operational  Capabilities  and  Maintenance  Requirements.  To 
be  determined  by  manufacturer  technical  data. 

(d)  Airspace  and  Range  Training 

Requirements.  Not  applicable. 

d.  Computer  Resources.  Not  Applicable. 

e.  Other  Logistics  Considerations. 

( 1 )  Supply  Support . 

(a)  Hydrazine  flame  detection  system 
components  shall  not  require  special  storage  or  storage 
equipment . 


(b)  Repair/replacement  items  for  hydrazine 
flame  detection  system  components  shall  be  added  to  the  CCAS 
and  VAFB  facility  O&M  organizational/contract  bench  stock 
systems,  in  accordance  with  the  initial  purchase  contract 
specifications  with  the  manufacturer.  CCAS  and  VAFB 
maintenance  organizations  will  be  provisioned  through 
standard  USAF  or  contractor  logistics  channels.  No  special 
supply  support  will  be  required. 

(c)  Equipment  and  component  spares  will  be 
identified  in  a  repair-level  analysis,  and  will  be  purchased 
and  stocked  as  a  part  of  the  initial  purchase  contract  lAW 
AFI  10-602. 

(d)  Packaging,  Handling  and  Transportation 

(PH&T) . 

1.  PH&T  requirements  must  be 
developed  and  implemented  lAW  the  AFI  24-series  directives. 
Requirements  will  be  consistent  with  the  program  schedule 
and  will  be  interfaced  with  other  ILS  elements. 

2 .  Hydrazine  flame  detection  system 
and/or  components  will  be  designed  and  packaged  to  withstand 
expected  shocks  of  transportation  and  handling  lAW  MIL-STD- 
810E. 


Systems  and  system  components  shall 
be  packaged  so  they  will  not  be  adversely  affected  by 
prolonged  storage  under  any  climactic  conditions. 

(e)  Preservation,  Packing  and  Packaging  for 
system  components  shall  be  designed  to  commercial  fire 
detector  industry  standards  and  shall  provide  the  degree  of 
protection  and  handling  provisions  necessary  based  on  the 
characteristics  of  the  item  and  its  source,  destination, 
storage  and  mode  of  transportation.  System  components  shall 
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use  preservation,  packaging  and  packing  methods  and 
materials  currently  in  use  by  the  commercial  fire  detector 
industry . 


(f)  Provisioning  Strategy.  Hydrazine  flame 
detection  systems  shall  be  supplied/ stocked  through  normal 
USAF  and/or  facility  O&M  support  contractor  supply  channels 
and  procedures. 

(2)  Technical  Data. 

(a)  Technical  manuals  for  operating  and 
maintaining  Hydrazine  flame  detection  systems  and  system 
components  will  be  provided  by  the  manufacturer.  These 
manuals  and  other  related  technical  data  will  be  fully 
validated  by  the  Air  Force  during  a  demonstration  by  the 
manufacturer  of  an  initial  prototype  system  installation  at 
CCAS  or  VAFB. 


(b)  Technical  manuals  shall  include  an 
appropriate  technical  and  functional  description  of  the 
system  and  its  components.  Data  shall  include  system 
installation,  operation  and  maintenance,  refurbishment  of 
detectors,  RF  transmitters  and  logic  controllers.  Logic 
controller  software  and  detector  calibration/sensitivity 
data  also  shall  be  fully  documented. 

(c)  Production  drawings  and  electrical 
schematics  shall  be  provided. 

(3)  Facilities  And  Land. 

(a)  Hydrazine  fire  detection  systems  will  be 
installed  in/on  existing  CCAS  and  VAFB  hydrazine  fuel 
storage  areas,  transfer  location  and  clean  room  facilities. 

(b)  Hydrazine  fire  detection  system  spare 
components  will  be  stored  in  existing  CCAS  and  VAFB  supply 
warehouses  and  fire  department  bench  stock  areas. 

(4)  Logistics  Support  Analysis  (LSA). 
Preparation  of  a  LSA  is  not  anticipated. 

(5)  Hazardous  Materials.  Hydrazine  fire 
detection  system  design  and  construction  will  minimize  the 
use  of  hazardous  materials  in  production.  Magnesium  and 
magnesium  alloys  shall  not  be  used. 

(6)  Computer-Aided  Acquisition  Logistics  Support 
( CALS ) .  Requirements  are  TBD . 
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(7)  Supporting  Command  Requirements. 

(a)  Additional  Depot  Facilities.  None 

required . 

(b)  Special  Handling,  Storage  and  ^ 

Transportation  Requirements.  None  required. 

(c)  Engineering  Data  and  Rights. 

Proprietary  hardware  ownership  is  anticipated  and  may  be 
retained  by  the  manufacturer.  However,  ownership  of  the  ^ 

source  plans  should  revert  to  the  Government  in  the  event 

the  owner  discontinues  the  product  line  or  ceases  to  exist. 

The  Government  should  have  the  right  to  purchase  the 
hardware  source  plans. 

(d)  Depot  and  System  Technical  Order 
Requirements .  None  required . 

(e)  Disposal  of  Hazardous  Waste.  Not 

applicable.  Hydrazine  fire  detection  system  components 
should  not  contain  or  produce  hazardous  waste. 

(f)  Special  Force  Management  Concepts.  Not 

applicable. 

(g)  Plans  For  Advanced  technology.  Nor 

Applicable. 

(h)  Configuration  Control  Concepts.  TBD. 

(i)  Spares  Strategies.  System  component 
spares  will  be  provided  and  stored  at  the  base/O&M  support 
contractor  level. 

(j)  Sustaining  engineering.  Engineering 
support  shall  be  provided  by  the  manufacturer  for  the  life 
of  the  system. 


(k)  System  Warranties  and  Guaranties.  The 
hydrazine  fire  detection  system  shall  include  a 
manufacturer's  warranty  that  is  easily  administered  and  is 
consistent  with  the  system  maintenance  concept.  It  must  be 
cost-beneficial  and  include  the  selected  essential 
performance  requirements.  The  use  of  this  warranty  must  be 
transparent  to  the  user's  operation  and  maintenance  of  the 
system.  The  development  and  approval  of  the  warranty  plan 
must  be  accomplished  not  later  than  6  months  after  the  award 
of  the  contract  for  engineering  and  manufacturing 
development . 
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1.  Warranty  Administration.  The  body 
of  the  warranty  must  describe,  in  detail,  the  specific 
requirements  to  administer  the  warranty.  The  administration 
section  of  the  warranty  plan  will  identify  the 

administrative  requirements .  This  section  also  must 

^  identify  and- assign  responsibilities  for  processing  warranty 

claims,  for  item  disposition  from  CCAS/VAFB  to  the 
manufacturer's  repair  facility,  and  the  return  of  the 
warranted  item  to  the  supply  system.  The  administration 
plan  also  must  describe  the  exact  method  of  determining 
tr  .  failures,  including  the  manual  or  automated  system  used  to 
accomplish  warranty  tracking  efforts.  It  is  essential  that 
the  selected  operational  performance  requirements  defined  in 
the  contract  specifications  be  measurable  by  standard  USAF 
data  collecting  systems  to  prevent  the  warranty  from  being 
unmeasurable  and,  consequently,  unenforceable. 

2  Warranty  Policy.  DOD  policy  is  to 
obtain  only  warranties  that  are  cost-effective.  Cost- 
benefit  analysis  methodologies  must  be  used  and  a  summary  of 
the  results  provided  to  AFSPC/CE  to  determine  if  the 
proposed  warranty  is  cost-effective  and  to  provide  the 
docximentation  necessary  to  process  a  waiver,  should  the 
warranty  not  be  cost-effective. 

(l)  Environmental  Stress  Screening.  TBD. 

(m)  Postfielding  Data  Collection  Efforts. 

TBD. 

(8)  Information  Needs.  No  special  or  additional 
directives  or  forms  are  required  to  support  the  addition  of 
this  detection  system  to  the  USAF  supply  inventojry. 

6.  Infrastructure  Support  And  Interoperability: 

a.  Command,  Control,  Communications  And  Intelligence. 
Hydrazine  fire  detection  systems  shall  include  an  alerting 
capability  to  notify  the  supporting  fire  department  and 
launch/payload  operational  control  center  (s)  of  system 

*  activation  or  malfunction. 

b.  Transportation  And  Basing.  Hydrazine  fire 

detection  systems  and  components  shall  be  land  and  air 

^  transportable  via  the  commercial  package  express  industry. 

c.  Standardization,  Interoperability,  And 

Commonality. 

(1)  Hydrazine  flame  detection  systems  will  be 
compatible  with  standard  120  VAC/60  Hz  electrical  power 
sources  available  or  others  to  be  specified  at  the  CCAS  and 
VAFB  facilities  where  use  is  planned. 
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(2)  Joint  Potential  Designation.  TBD. 

The  system  will  be  commercially  available 
for  purchase  by  any  DOD,  other  federal  and  municipal  fire 
service  organization  or  commercial  business  with  a  hydrazine 
fire  hazard  detection  requirement. 

d.  Mapping,  Charting  And  Geodesy  Support.  Not 
Applicable. 

e.  Environmental  Support.  Not  Applicable. 

7.  Force  Structure: 

A  single  hydrazine  fire  detection  system  can  consist  of 
one  or  more  logic  controllers,  from  2  to  20  detector  heads, 
one  RF  transmission  system  and  one  or  more  visual/audible 
alarm  subsytems.  Exact  design  configurations  at  CCAS  and 
VAFB  are  TBD.  A  Preliminary  estimate  of  minimum  Air  Force 
requirements  is: 

a .  CCAS . 

(1)  Fuel  Storage  Area  #1. 

(a)  Mobile  Tanker  Hydrazine  Storage  Area 

(b)  Hypergolic  Stockpile  Storage  Facility 
(HSSF)  transfer  apron  area. 

(c)  Hydrazine  Drum  Storage  Area 

(d)  Portable  container/mobile  trailer 
maintenance  handstands . 

(2)  All  ground-level  and  MST/launch  tower  payload 
processing  facility  clean  rooms,  including  off-base 
contractor-operated  facilities. 

(3)  SLC  40/41  Titan  IV  Fuel  Handling  Areas 

(4)  SLC  17  A/B  Delta  Stage  II  A-50  fueling 
vehicle/support  equipment  areas. 

b.  VAFB. 

(1)  Hypergolic  Stockpile  Storage  Facility  (HSSF) . 

(a)  Mobile  Tanker  Hydrazine  Load/Offload 

Area 

(b)  Fuel  storage  tank  clusters/containment 

areas . 
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(c)  Hydrazine  Drum  Storage  Area 

(d)  Portable  container/mobile  trailer 
maintenance  hardstands . 

(2)  All  ground-level  and  MST/launch  tower  payload 
processing  facility  clean  rooms,  including  on-and  off-base 
contractor-operated  facilities. 

(3)  SLC  4E/W  Titan  IV  Fuel  Handling  Areas 

(4)  SLC  2  E/W  Delta  Stage  II  A-50  fueling 
vehicle/ support  equipment  areas. 

8.  Schedule  Considerations: 

a.  lOC/FOC  will  be  attained  upon  delivery  of  the 
required  initial  inventory  of  hydrazine  flame  detection 
systems  are  installed  and  performance  validated  at  the  CCAS 
and  VAFB  facilities/locations  defined  in  Paragraph  7. 

b.  Required  IOC  Date:  FY  97. 


2  Atch 

1.  Requirements  Correlation  Matrix 

2.  Hazard  Scenario  Summary 
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REQUIREMENTS  CORRELATION  MATRIX 
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REQUIREMENTS  CORRELATION  MATRIX 


Note  1:  An  *  Denotes  An  Item  To  Be  Placed  In  The  APB  As  A  Key  Parameter  2  ASNrRCM2 


REQUIREMENTS  CORRELATION  MATRIX 
Part  II 

(Supporting  Rationale  for  System  Characteristics  and 

Capabilities) 


AS  OF  DATE: 

Parameter  1  -  Clean  Room  Flame  Detection  Sensitivity. 

These  threshold  parameters  define  the  size  of  the  hydrazine 
and  MMH  flame  column  and  the  maximiom  range  at  which  it  must 
be  detected  for  acceptable  flame  -detection  system 
performance  in  clean  room  applications. 

Parameter  2  *■  Outdoor  A-50  Bulk  Storage  &  Transfer  Facility 
Flame  Detection  Sensitivity.  These  threshold  parameters 
define  the  size  of  the  A-50  pan  fire  and  the  maximum  range 
at  which  it  must  be  detected  for  acceptable  flame  detection 
system  performance  in  outdoor  facility  applications. 
Outdoor  systems  will  require  significantly  more  tolerance  to 
false  alarm  stimuli  than  for  clean  room  applications,  to 
include  sunlight,  welding,  weather  effects,  vehicles  and 
lighting  systems. 

Parameter  3  -  Hypergolic  Fuel  Container  Maintenance  Facility 
Flame  Detection  Sensitivity.  These  threshold  parameters 
define  the  size  of  the  A-50,  UDMH,  hydrazine  and  MMH  fires 
and  the  maximum  range  at  which  they  must  be  detected  for 
acceptable  flame  detection  system  performance  in  all  outdoor 
facility  applications  involving  container  maintenance  and 
transfer  from  container  to  container.  Outdoor  systems  will 
require  significantly  more  tolerance  to  false  alarm  stimuli 
than  for  clean  room  applications,  to  include  sunlight, 
welding,  weather  effects,  vehicles  and  lighting  systems. 

Parameter  4  —  Detector  Field  Of  View.  This  criterion 
defines  the  acceptable  conical  area  of  performance  within 
which  a  single  hydrazine  flame  detector  head  must 
successfully  recognize  a  1-SF  hydrazine  (or  derivative)  pan 
fire  at  a  100-FT  distance. 

Parsuneter  5  —  Detector  System  Response  Time.  This 
parameter  defines  the  maximum  permissible  time  period 
between  the  ignition  of  a  1-SF  pan  fire  and  the  initiation 
of  a  fire  alarm  message  to  the  defined  control  centers  by 
the  system  logic  controller  and  RF  transmitter.  Within  this 
time  period  the  hydrazine  flame  detection  system  must 
recognize  and  confirm  the  presence  of  an  actual  flame 
threat,  and  not  a  false  alarm  source. 


Parameter  6  -  False  Alarm  Immunity.  This  criterion  defines 
the  possible  false  alarm  stimuli  to  which  the  hydrazine 
flame  detection  system  must  not  react.  Detectors  must  be 
immune  to  both  single  and  multiple  false  alarm  sources,  and 
in  va^ing  distances  from  the  detector  head  (s)  and  energy 
emission  intensities.  A  more  definitive  list  of  false  alarm 
stimuli  and  validation  test  protocols  that  must  be  passed 
will  be  provided  by  the  WL/FIVCF  Air  Base  Fire  Protection 
and  Crash  Rescue  Systems  Branch. 


CCAS/VAFB  HYPERGOUC  PROPELLANT 
HAZARD  SCENARIO  SUMMARY 


RELEASE  SiTUATtON 

RELEASE  MECHANISM 

MATERIAL 

RELEASED 

CREDIBLE  RELEASE  (GAL) 

FIRE  DEPARTMENT 
CONSEQUENCES 

MINOR 

MAJOR 

PROPELLANT  SAMPLING 
ACCIDENT 

OVERFILLED/DROPPED 
SAMPLE  FLASK 

HOSE/CONNECTION  LEAK 

N204 

N2H4 

A-50 

MMH 

0.03 

0.25 

PROBABLE  FUEL  FIRE 

OXIDIZER  SPILL  RESPONSE 

PROPELLANT  CONTAINER/ 
TANKER  MAINTENANCE 
ACCIDENT 

UNDETECTED  RESIDUAL 
RELEASED  DURING 
TEAR-DOWN 

N204 

N2H4 

A-50 

MMH 

0.25 

0.25 

PROBABLE  FUEL  FIRE 

OXIDIZER  SPILL  RESPONSE 

TRANSPORTATION  OR  PAY- 
LOAD  MATING  ACCIDENT  W/ 
RJELED  SATELLITE 

SHOCK-INDUCED  LEAK 

FUEL  TANK  PENETRATION 

N204 

N2H4 

MMH 

7.5 

12.0 

PROBABLE  FUEL  FIRE 

OXIDIZER  SPILL  RESPONSE 

BULK  HYPERGOL  STORAGE 
TANK  LOAD  OR  OFFLOAD 
ACCIDENT/INCIDENT 

CONNECTION  LEAK 

MINOR  HOSE  FAILURE 

MAJOR  MATERIAL  FAILURE 

N204 

A-50 

CC 

1.27 

AS 

200 

PROBABLE  FUEL  FIRE 

OXIDIZER  SPILL  RESPONSE 

V/ 

7.34 

FB 

300 

LAUNCH  VEHICLE 
FHA/OHA/UT  FUEUDEFUEL 
ACCIDENT/INCIDENT 

CONNECTION  LEAK 

MINOR  HOSE  FAILURE 

MAJOR  MATERIAL  FAILURE 

N204 

A-50 

DE 

1.84 

-TA 

40 

PROBABLE  FUEL  FIRE 

OXIDIZER  SPILL  RESPONSE 

Til 

23.13 

AN 

400 

PAYLOAD  PROCESSING 
FACIUTY  INCIDENT  DURING 
SATELLITE  FUELING/TESTING 

CONNECTION  LEAK 

MINOR  HOSE  FAILURE 

N204 

N2H4 

MMH 

0.06 

1.0 

FUEL  SPILL  RESPONSE 

OXIDIZER  SPILL  RESPONSE 

PORTABLE  PROPELLANT  CONTAINER  SUMMARY 


•  55  GAL  DRUMS  (LEAST  SAFE)  •  VAFB/VENDOR  5,000  GAL  TANKERS 

•  KSC  5/30  GAL  DOT/ASME  DRAIN  CONTAINERS  •  KSC  600  GAL  GPTU 

•  SA-ALC  2,000  LB  CYUNDERS  •  KSCA/ENDOR  2,500  GAL  TANKERS 

•  PROGRAM-SPECIFIC  GSE  CARTS  •  10,000  GAL  RAIL  CARS  (MOST  SAFE) 
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APPENDIX  E 

DRAFT  OPERATIONAL  REQUIREMENTS  DOCUMENT  (ORD) 

FOR  AN 

OPTIMUM  HYPERGOLIC  PROPELLANT  FIRE  FIGHTING  AGENT 
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OPERATIONAL  REQUIREMENTS  DOCUMENT  (ORD)  FOR  AN 
OPTIMUM  HYPERGOLIC  PROPELLANT  FIRE  FIGHTING  AGENT 


1.  General  Description  of  Operational  Capability: 

a.  The  fire  departments  at  Cape  Canaveral  Air 
Station,  Florida  (CCAS)  and  at  Vandenberg  Air  Force  Base, 
California  (VAFB)  are  the  only  two  units  in  the  USAF  that 
must  be  equipped  and  trained  to  respond  to  accidental 
releases  and  fires  involving  very  large  quantities  of  highly 
toxic  hypergolic  fuels,  hydrazine  and  its  derivatives,  and 
nitrogen  tetroxide,  a  hypergolic  oxidizer.  Their  mission  is 
to  provide  structural,  crash,  rescue,  and  fire  prevention 
capabilities  for  the  launch  support  facilities,  space  launch 
vehicles,  payloads,  and  hazardous  propellant  storage  and 
transfer  facilities  involved  in  United  States  Air  Force 
(USAF)  and  commercial  satellite  launch  operations. 
Hydrazine-based  fuels  are  used  in  small  quantities  at  bases 
supporting  F-16  and  B-2  APU  systems,  and  Peace  Keeper 
strategic  missiles.  However,  special  fire  fighting  agent 
requirements  have  not  been  identified. 

b.  CCAS  and  VAFB  fire  department  emergency  response 
operations  to  hydrazine  fuel  or  nitrogen  tetroxide  oxidizer 
release  incidents  or  accidents  can  involve  exposure  to  the 
combined  flame  and  highly  toxic  liquids  and  vapor  effects  of 
these  hypergolic  propellants. 

(1)  Anhydrous  Hydrazine,  AH  (N2H4),  and  its 
derivatives,  monomethylhydrazine,  MMH  (CH5N2), 
unsymmetrical  dimethylhydrazine  UDMH  (C2H8N2),  and  Aerozine 
50  (A-50),  a  50:50  percent  mixture  of  AH  and  UDMH,  are 
extremely  toxic  by  inhalation  and  skin  contact  routes. 
Hydrazine  burns  at  a  rate  that  is  about  10  times  as  fast  as 
a  hydrocarbon  fuel  fire.  Therefore,  it  is  more  intense  and 
spreads  faster.  Hydrazines  spontaneously  and  violently 
react  when  contacted  with  oxides,  such  as  rust,  dust  and 
debris,  flame  or  spark. 

(2)  Nitrogen  Tetroxide  (N2O4)  is  not  flammable. 
However,  when  added  to  a  fire,  it  enriches  the  fire 
intensity  of  combustion  and  burning  rate  by  providing  an 
additional  oxygen  source.  Nitrogen  tetroxide  and  its  vapors 
explode  on  contact  with  hydrazine  fuels,  amines  and  furfu^l 
alcohol.  Additionally,  it  can  cause  ignition  on  contact  with 
wood,  paper  and  hydrocarbon  fuels.  Oxidizer-enriched  fires 
will  produce  more  heat  and  be  more  difficult  to  extinguish. 
Intense  white  flames  can  be  produced.  The  smoke  signature 
produced  is  that  normally  associated  with  NFPA  Class  A  (wood 
&  paper  products)  and  B  fires  (hydrocarbon  fuels).  This 
chemical  is  extremely  toxic,  and  presents  a  serious  health 


risk  through  skin  and  eye  contact,  and  inhalation  routes.  It 
reacts  with  skin  moisture  and  with  water  in  the  lungs  to 
produce  nitric  and  nitrous  acids  that  destroy  contacted 
tissues. 


c.  CCAS  and  VAFB  fire  fighters  urgently  need  an 
effective  fire  fighting  agent  to  combat  hydrazine  and  N2O4- 
enriched  fires.  Current  fire  fighting  agents  are  water, 
aqueous  film-forming  foam  (AFFF)  and  dry  chemical  (potassium 
or  sodium  bicarbonate ) .  Because  of  the  toxicity  and 
explosive  nature  of  these  chemicals,  effective  fire  fighting 
agents  and  fire  department  tactics  to  deal  with  the  range 
of  threats  associated  with  CCAS  and  VAFB  space  launch 
operations  are  essential.  This  capability  is  an  immediate 
requirement,  since  CCAS  launch  operations  are  projected  to 
continue  to  increase  over  the  next  several  years.  These 
operations  will  result  in  increases  of  the  frequency  of 
hypergolic  propellant  transportation,  transfer  and  use  in 
launch  vehicles  and  payloads.  In  turn,  these  hazardous 
operations  will  increase  the  overall  probability  of  an 
accidental  release  with  the  potential  for  a  fire  situation 
to  result. 


d.  This  ORD  is  in  direct  support  of  the  Air  Force 
Space  Command's  Mission  Need  Statement  (MNS),  AFSPC  XX-YY,  - 

- .  (There  may  be  1  MNS  for  militairy  space  lift 

support  and  a  different  one  for  commercial  support.) 
This (These)  MNS  is/are  in  direct  support  of  OUSD  (A)  Mission 
Area  (s)  XXX,  YYY - . 

e.  This  ORD  also  supports  Air  Combat  Command  (ACC) 
MNS  CAF  311-90,  New  Generation  of  Fire  Fighting  and  Crash 
Rescue  Systems,  which  identifies  the  need  for  improved  fire 
detection  and  fire  fighting  agents. 

f.  The  Requirements  Correlation  Matrix  (RCM)  for  a 
optimum  hypergolic  propellant  fire  fighting  agent  is  at 
Attachment  1 . 

2 .  Threat : 

a.  The  primary  causes  of  hypergolic  chemical  release 
and  potential  fires  at  CCAS  and  VAFB  that  would  require  fire 
fighter  suppression  and  rescue  response  are  accidents  during 
lift  vehicle  and  payload  processing  operations.  These 
normally  occur  during  the  transfer  of  propellant  chemicals 
from  bulk  or  mobile  storage  containers  into  a  launch  vehicle 
or  payload  on-board  fuel  tank.  Hazard  analyses  were 
conducted  to  determine  the  mechanisms  and  locations  of 
accidents  or  incidents  on  CCAS  and  VAFB  that  would  involve 
the  release  of  hypergolic  propellants  and,  consequently, 
trigger  a  fire  department  emergency  response.  Accidental 
releases  of  hypergolic  propellants  on  CCAS  and  VAFB  were 
assumed  to  result  from  incidents  involving  propellant 
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containers,  mobile  tanker-trailers,  and/or  the  transfer 
equipment  used  to  pump  and  distribute  the  commodities  from 
one  container  to  another,  or  into  the  launch  vehicle  and 
payload  on-board  tanks.  The  potential  locations  where  such 
accidents  were  most  likely  to  occur  were  determined  by 
mapping  the  -receipt,  storage  and  end-use  distribution  flow 
chart-histories  of  hydrazine  fuels  and  nitrogen  tetroxide  on 
CCAS  and  VAFB. 

b.  Nine  accidental  hypergolic  chemical  release  hazard 
scenarios  resulting  from  common  space  launch  system 
processing  and  support  operations  at  CCAS  and  VAFB  were 
identified.  These  scenarios  represent  a  spectrum  of 
generalized  hypergolic  chemical/fire  threats  facing  the  CCAS 
and  VAFB  fire  departments.  Each  can  generate  a  fire 
department  requirement  to  provide  fire  suppression,  rescue 
and/or  HAZMAT  emergency  response,  or  a  combined  fire-HAZMAT 
operation .  They  are : 

(1)  Accident  during  propellant  storage  container 
sampling  operation.  The  release  mechanisms  are  over-filled 
glass  sample  bottles,  dropped  glass  sample  bottles,  and  the 
improper  seating  of  sample  draw  equipment  connections. 

(2)  Accident  during  propellant  container  or 
mobile  tanker  maintenance.  The  propellant  is  released  when 
an  access  port  or  container  penetration  component  at  or  near 
the  bottom  of  the  container  is  removed  with  residual 
chemical  remaining.  This  causes  the  gravity  flow  of  the 
propellant  on  to  the  pavement  or  ground  below. 

(3)  Roadway  vehicle  accident  involving  propellant 
containers  or  tanker-trailers.  The  release  mechanism  is 
assumed  to  be  a  puncture  or  break  in  the  portable  hypergolic 
propellant  container  or  tank  that  results  from  daimage 
sustained  in  a  transportation  vehicle  accident. 

(4)  Loading  or  unloading  accident  involving  a 
dropped  propellant  container.  A  puncture  or  break  in  a 
portable  hypergolic  propellant  container  is  assumed  to 
result  from  damage  sustained  in  a  container  loading/off¬ 
loading  accident. 

(5) .  Vehicle  accident  involving  propellant  seimple 
containers.  Assumed  release  mechanisms  are  broken  glass 
sample  bottles  and/or  damaged  Hoke  bottles.  Exterior 
carrier  containers  are  assumed  to  have  broken  open.  The 
propellants  are  assumed  to  be  released  at  the  accident 
site. 


(6)  Transportation  or  mating  accident  involving  a 
fueled  satellite  payload.  Two  primary  release  mechanisms 
are  assumed.  The  first  is  caused  by  impact  or  shock  to  the 
payload  propellant  system  from  the  accident  situation. 


This  would  then  cause  a  break  or  material  failure  ( such  as 
at  a  weld  or  pipe  connection)  in  a  tank  or  distribution 
line.  The  second  mechanism  is  assumed  to  be  a  penetration 
of  a  propellant  tank  by  another  rigid  object.  In  both 
cases,  propellant  would  escape  under  pressure  to  the 
surrounding  area.  The  propellant  could  be  contained  within 
the  satellite's  transportation  shroud  or  be  could  be 
released  to  the  open  air  in  a  clean  room  or  outdoor 
accident  site. 

(7)  Propellant  transfer  accident  at  bulk  storage 
facilities.  Three  release  mechanisms  are  assumed:  (a) 
Improper  seating  or  failure  of  connection  hardware  of 
stainless  steel  flexible  transfer  hose  sections,  (b)  Minor 
material  failure  of  stainless  steel  flexible  hose  section, 
such  as  a  small  tear,  split  or  rupture,  (c)  Major  material 
failure  of  stainless  steel  flexible  hose  during  propellant 
transfer  operation  or  Propellant  Transfer  Unit  component 
material  failure. 

(8)  Propellant  release  accident  during  launch 
vehicle  fueling  or  defueling  operations.  Release  mechanisms 
and  volumes  are  identical  to  those  defined  in  the  previous 
sub-paragraph  for  bulk  storage  facility  propellant  transfer 
accidents. 


(9)  Accidental  release  during  propellant  transfer 
operations  in  payload  processing  facility  clean  rooms. 
Assximed  release  mechanisms  are:  (a)  Improper  seating  or 
failure  of  connection  hardware  of  stainless  steel  flexible 
transfer  hose  sections,  and,  (b)  Material  failure  of 
stainless  steel  flexible  hose  section,  such  as  a  small  tear, 
split  or  rupture. 

Attachment  2  provides  a  summary  of  these  propellant  incident 
scenarios,  the  corresponding  expected  release  quantities  and 
fire  threat  consequences. 

c.  “Sabotage  Threat  To  USAF  Space  Launch  Facilities. 
(A  specific  threat  dealing  with  CCAS  and  VAFB  terrorist 
threats  &  sabotage  involving  hypergolic  propellant  storage 
tank  or  transfer  vehicles  or  the  launch  vehicles  at  the 
pads? ) . 


d.  “Threat  Compendium,  Worldwide  Threat  To  Air  Bases: 
1991-2001”,  31  Dec  91.  Provides  descriptions  of  the 
systems,  weapons,  and  organizations  representing  an  air-  and 
land-based  threat  to  USAF  Bases.  (Note:  the  terrorist 
threat  to  CCAS  &  VAFB  may  be  contained  in  this  document.  If 
so,  cite  this  document  in  both  paragraph  c  &  d) . 


3.  Shoirtcomings  of  Existing  Systems: 

a.  Background  Data  On  Hydrazine  and  Oxidizer-Enriched 
Fires: 

(1)  There  are  very  sparse  data  on  fire 
extinguishing  agents  and  fire  suppression  techniques  for 
hydrazine-family  fires.  This  is  because  of  the  toxic  and 
explosive  -  threats  of  handling  the  materials,  and  the 
environmental  restrictions  governing  their  release  to  air, 
water  and/or  ground.  Most  references  date  back  to  the 
1960 's  and  were  prepared  to  support  the  early  Titan  ICBM 
program.  The  following  paragraphs  summarize  relevant 
information  for  study  and  application  by  the  optimum 
hypergolic  propellant  fire  fighting  agent. 

( 2 )  Hydrazine 

(a)  Water  Extinguishment.  Water  and  water 
sprays  cool  hydrazine  fires  and  dilute  the  fuel  to  a  level 
that  will  not  support  combustion.  A  dilution  rate  of  10 
parts  water  to  1  part  hydrazine  is  a  generally  accepted  rule 
of  thumb  for  extinguishing  an  established  fire. 
Additionally,  hot  metal  surface  re-ignition  should  be 
expected,  since  hydrazines  have  auto-ignition  temperatures 
in  the  382  -  482  °F  range. 

(b)  Water  application  by  crash  vehicle 
turret  or  hand-held  hose  lines  may  disperse  the  hydrazine 
and  "blow"  it  outside  its  original  boundaries  to  produce  a 
larger  fire  surface  area.  Spills  on  outside  pavement  and 
soil  surfaces  will  flow  with  the  prevailing  grade  and  become 
discontinuous  from  depressions,  curbs,  drainage  sumps  or 
other  surface  irregularities. 

(c)  The  application  of  water  to  produce  a 
uniform  10 : 1  dilution  for  the  entire  spill  surface  may  be 
difficult  to  achieve.  NFPA-recommended  application  rates 
(1960  -  1961  Code)  are  from  0.20  to  0.75  GPM/square  foot. 
Available  live  fire  test  data  indicate  that  rates  at  the 
higher  end  of  this  range  will  be  required  for  effective 
extinguishment,  particularly  if  hot  metal  re-ignition 
occurs. 


(3)  Hydrazine  Dry  Chemical  Agent  Extinguishment 

Sodium  bicarbonate  dry  powder  agents  are 
reported  to  be  effective  against  hydrazine  fires.  However, 
a  CCAS  fire  department  P-20  crew  attempted  to  extinguish  a 
64  square  foot  pool  fire  in  March  1994  at  the  Kennedy  Space 
Center  hypergol  training  fire  pit.  A  full  500-pound  tank 
application  of  Purple  K  agent  (Potassium  Bicarbonate) 
appeared  to  have  no  effect  on  the  fire.  The  presence  of  a 
hot  steel  rim  surrounding  the  fire  pit  fuel  mixing  sump  may 


have  affected  extinguishment  performance  by  providing  a 
source  of  continuous  re-ignition.  NFPA-recommended 
application  rates  (1960  -  1961  Code)  are  from  0.065  to  0.1 
pounds  per  square  foot. 

(4)  Hydrazine  Foam  Extinguishment  and  Vapor 
Suppression  (AFFF,  AFFF-P,  Alcohol  &  Protein  Foams) 

(a)  Limited  tests  of  six  percent  AFFF  were 
conducted  by  the  Air  Force  Fire  Protection  Laboratory  on  50 
square  foot  MMH  fires.  The  application  rate  was  0.12  GPM 
per_  square  foot,  and  extinguishment  times  were  75  and  171 
seconds  for  the  two  tests  conducted.  These  extinguishment 
times  indicate  an  ineffective  sealing  of  the  fire  surface 
and  the  requirement  for  large  quantities  of  the  foam-water 
mixture  to  finally  attain  extinguishment.  The  AFFF  was 
reported  to  break  down  following  extinguishment.  Burn-back 
resistance  was  not  published,  but  can  be  estimated  as  very 
low. 


(b)  Although  limited  in  data,  these  test 
results  indicate  that  the  3  percent  AFFF  currently  carried 
on  P-4  and  P-19  crash  vehicles  at  CCAS  and  VAFB  may  be 
somewhat  effective  for  initial  knock  down  of  hydrazine 
fires.  The  water  in  the  AFFF  stream  will  dilute  a  ponded 
spill  and  the  surfactant  should  provide  initial  reductions 
in  the  fire  surface  area.  The  use  of  AFFF  for  vapor 
suppression  for  non-ignited  or  extinguished  spills, 
probably,  will  not  prove  to  be  effective,  since  AFFF  breaks 
down  quickly.  An  additional  foam  or  other  agent  will  be 
required  to  secure  the  spill  area  against  burn-back  or 
reignition  and  to  provide  a  vapor  suppression  blanket  to 
minimize  toxic  atmospheric  emissions. 

(c)  Alcohol,  protein  and  combination  foams 
(AFFF-P)  produce  a  more  durable  foam  structure  and  are 
reported  to  be  acceptable  extinguishing  agents.  They  also 
should  provide  longer-term  vapor  suppression  action,  because 
of  their  increased  stability.  NFPA-recommended  application 
rates  (1960  -  1961  Code)  for  alcohol  foam  are  from  0.1  to 
0.27  GPM/square  foot. 

(5)  Extinguishment  of  Oxidizer-Enriched 
Hydrocarbon  Fuel  Fires 

Air  Force  Fire  Protection  Laboratory  tests  of 
30  gallons  of  nitrogen  tetroxide  mixed  with  30  gallons  of 
diesel  fuel  produced  a  high-intensity  fire  with  white, 
rather  than  the  normal  yellow-orange  flames.  The 
extinguishment  mechanism  reported  was  the  application  of 
water  in  a  10:1  ratio  to  dilute  the  nitrogen  tetroxide  to 
the  extent  it  no  longer  supported  the  combusting  diesel 
fuel.  The  remaining  air-supported  diesel  fuel  fire  was  then 
extinguished  with  AFFF.  However,  75  percent  of  the  diesel 


fuel  had  burned  before  final  extinguishment  was  attained. 
This  indicates  an  extremely  inefficient  extinguishment 
mechanism,  even  though  the  addition  of  water  was  easily 
applied  into  a  fixed  metal  burn  pan  test  apparatus. 

(6)  Fire  Extinguishment  Using  Air  Force  Fire 
Protection  Laboratory-Tested  Acrylic-Modified  Foams 

(a)  Extensive  vapor  suppression  and  fire 
extinguishment  tests  of  hydrazines  and  N204  were  conducted 
by  the  Air  Force  Fire  Protection  Research  Laboratory  in  the 
1985  -  1986  time  frame  at  the  Nevada  Test  Site.  The  most 
effective  foam  formulation  for  hydrazine  fires  consisted  of 
a  volumetric  proportioning  of  10  percent  Rohm  and  Haas 
Polycrylic  ASE-95  Fuel  Foam  ,  10  percent  Mine  Safety 
Appliance  Research  (MSAR)  Corporation  surfactant,  and  80 
percent  water.  Best  results  were  obtained  when  the  foam  was 
applied  in  a  5  to  10:1  low  expansion  mode. 

(b)  The  most  effective  foam  formulation  for 
N204-enriched  fires  consisted  of  a  volumetric  proportioning 
of  10  percent  Rohm  and  Haas  Polycrylic  ASE-60  Oxidizer  Foam, 
10  percent  Mine  Safety  Appliance  Research  (MSAR)  Corporation 
surfactant  containing  a  small  amount  of  pectin,  and  80 
percent  water.  Best  results  were  obtained  when  the  foam  was 
applied  in  a  150  to  300:1  high  expansion  mode. 

b.  Background  Data  On  Existing  CCAS  And  VAFB  Fire 
Department  Extinguishment  Capabilities: 

(1)  The  CCAS  and  VAFB  fire  departments  are 
equipped  to  fight  hydrazine  fires  with  crash  vehicles  and 
pumpers.  The  crash  vehicles  carry  from  1,000  to  3,000 
gallons  of  water/ Aqueous  Film-Forming  Foam  (AFFF)  on  board. 
Pumpers  may  carry  500  gallons  of  water  and  normally  rely  on 
hydrant  connections  to  provide  hose  streams  for  fire 
extinguishment . 

( 2 )  Initial  fire  department  response  to  a  CCAS  or 
VAFB  hydrazine  fire  incident  will,  normally,  rely  on  AFFF 
application  by  mobile  crash  vehicles,  until  hydrant-fed  hand 
lines  can  be  established.  Then  joint  AFFF-water  application 
can  be  considered  by  the  on-scene  senior  fire  officer. 
During  the  initial  minutes  of  the  response,  the  sole  fire 
fighting  capability  will  be  the  agent  contained  in  the  crash 
vehicle  on-board  tanks  (1,000  -  3,000  gallons).  Crash 
vehicle  turret  application  rates  are  from  500  to  750  gallons 
per  minute  (GPM).  Therefore,  only  a  very  few  minutes  of 
fire  extinguishment  time  are  available  early-on  for  agent 
application  on  the  fire.  As  has  been  previously  discussed, 
both  water  and  AFFF  are  minimally  effective  against 
hydrazine  and  oxidizer-enriched  fires  using  currently- 
understood  formulations  and  application  rates. 


c.  Hydrazine  Fire  Response  Scenario.  Combining  the 
factors  described  in  subparagraph  3  a,  above,  the  following 
scenario  results  to  depict  the  significant  shortcomings  of 
the  existing  system; . 

(1)  Fire  fighters  responding  to  a  hydrazine  or 
hydrazine  derivative  fire  will  have  to  deal  with  an  almost 
invisible  fire  that  produces  little  or  no  smoke.  They  will 
have  extreme  difficulty  in  determining  where  the  fire 
boundaries  are,  the  total  fire  size  and  the  rate  of  fire 
spread.  Unless  there  is  an  eyewitness  account,  it  will  be 
very  difficult  to  pinpoint  the  source  of  the  released  fuel 
and  the  flow  mechanism,  such  as  gravity-fed  or  pressurized 
leaks.  Application  of  AFFF  from  initial  response  vehicles 
may  be  very  ineffective,  since  target  range  and  position 
will  be  very  difficult  to  judge  without  visual  fire 
signatures.  Once  on-board  stores  of  fire  fighting  agents 
are  expended,  vehicles  must  return  to  a  water  source  for 
resupply,  or  must  be  connected  to  a  nearby  fire  hydrant, 
which  may  or  may  not  be  available.  During  delays  in  agent 
application,  reignition  from  hot  metal  surfaces  or  fire 
burn-back  from  foam  decay  can  occur,  or  secondary  fires 
involving  collateral  materials,  vehicles  or  facilities  may 
be  ignited  by  the  hydrazine  fire.  “Invisible”  pockets  of 
hydrazine  fires  will  continue  to  burn  until  permanently 
extinguished  or  until  the  fuel  source  is  depleted. 

(2)  Fire  fighters  on  foot  will  be  placed  in 
additional  danger,  since  they  will  not  enjoy  crash  vehicle 
insulating  safety  and  escape  speed.  With  no  smoke  or  flame 
coloration  danger  signals,  fire  fighters  may  impinge  on  the 
fire  surface  before  they  realize  its  location.  The  danger  is 
compounded,  since  the  fire  fighters  will  not  be  aware  of 
fire  spread  direction  or  rate  caused  by  wind  conditions  or 
fuel  flow.  Note:  Hydrogen  fires  also  are  colorless  and 
smokeless.  Workers  in  hydrogen  refineries  hold  straw  brooms 
out  in  front  of  them  to  locate  suspected  fires;  when  the 
broom  ignites,  one  fire  boundary  is  located. 

(3)  Rescue  attempts  will  be  similarly  dangerous. 
Incomplete  or  partial  extinguishment  can  leave  several 
pocket  fires  in  the  path  of  rescue  personnel.  These  will 
also  be  virtually  invisible  if  hydrazines  are  involved. 
Fire  fighters  can  unexpectedly  enter  a  fire  area  they  did 
not  know  was  there  on  their  way  to  or  from  a  rescue  site 
with  or  without  a  rescue  victim  in  tow.  Because  of  the 
usually  windy  conditions  associated  with  the  California  and 
Florida  coastal  locations  of  USAF  launch  sites,  such  a 
situation  would  be  extremely  dangerous  for  larger  fires  in 
the  100  -  400  gallon  or  larger  range. 

(4)  In  summary,  CCAS  and  VAFB  fire  fighters, 
today,  must  fight  a  hypergolic  propellant  fires  using 
ineffective  inventory  fire  fighting  agents.  This  places  the 


fire  fighter  in  increased  jeopardy,  and  significantly 
increases  the  fire' loss  risk  to  launch  site  facilities  and, 
possibly,  the  launch  vehicle  and  payload  systems. 
Propellant  fire  consequences  will  depend  on  the  location  of 
the  release  point  relative  to  launch  systems  or  facilities, 
the  speed  and  accuracy  of  fire  identification  and  fire 
department  response,  and  the  effectiveness  of  fire  fighting 
agents  when  applied  by  fire  fighters  in  vehicles  and  at  the 
end  of  hose  lines. 

4.  Capabilities  Required: 

a.  Requirement  Definition. 

(1)  The  fire  departments  at  CCAS  and  VAFB  require 
the  identification  or  development  and  acquisition  of  a  fire 
fighting  agent  that  will  provide  the  optimum  combined  fire 
extinguishment  and  vapor  suppression  performance  for 
hypergolic  fuel  and  oxidizer  fire  threats.  The  requirement 
is  to  test  available,  off-the-shelf  firefighting  agents  and 
chemicals  with  known  fire  extinguishment  properties  to 
determine  their  relative  effectiveness  in  hydrazine  fire 
extinguishment  and  hypergolic  (hydrazines  and  nitrogen 
tetroxide)  propellant  vapor  suppression. 

(2)  Candidate  agents  are  water,  aqueous  film¬ 
forming  foams  (AFFF),  acrylic  and  protein-based  foams,  dry 
chemicals  and  gel-encapsulated  dry  powders.  Required  data 
includes  optimum  agent  stream  flow  rates,  application 
techniques,  proportioning  ratios  and  life  cycle 
considerations  (cost,  availability,  shelf  life  and 
new/modified  dispensing  equipment  requirements). 

(3)  The  end  product  will  include  technical 
documentation  sufficient  to  permit  the  development  of 
tactics  and  training  for  the  optimiun  use  of  this  agent  or 
agents  by  the  CCAS  and  VAFB  fire  departments. 

(4)  Increased  hypergolic  propellant  fire 
extinguishment  capability  is  the  dominant  performance 
parameter  to  be  developed  and  fielded.  Vapor  suppression  is 
a  desired,  but  not  mandatory  capability.  Since  foam-water 
mixtures  are  effective  fire  fighting  agents  for  hydrocarbon 
fires,  it  is  anticipated  they  may  be  effective  against 
hypergols.  By  their  physical  nature,  foams  also  have  some 
capabilities  to  blanket  and  suppress  toxic  liquid  spill 
vapors.  To  account  for  this  possibility,  system 
performance  parameters  and  the  Requirements  Correlation 
Matrix  (RCM)  for  the  required  agent  will  include  desirable 
vapor  suppression  characteristics. 

(5)  On  the  other  hand,  following  the  test  and 
evaluation  of  the  candidate  agents  listed  above,  the  optimum 
fire  fighting  agent  for  hypergolic  propellant  fires  may  be  a 


dry  chemical  agent  that  exhibits  no  vapor  suppression 
capability.  In  this  possibility,  CCAS  and  VAFB  fire 

departments  will  have  to  assess  the  benefits  of  acquiring 
and  supporting  two  separate  agents  for  hypergol  emergency 
response:  one  for  fire  extinguishment  and  one  for  toxic 

vapor  suppression.  •  ^ 

b.  System  Performance: 

(1)  Performance  Parameters. 

-r 

(a)  The  hypergolic  propellant  fire  fighting 
agent  or  agents  are  intended  for  use  in  controlling  and 
extinguishing  fires  fueled  by  hydrazine  or  its  derivatives. 

(b)  The  hypergolic  propellant  fire  fighting 
agent  or  agents  are  intended  for  use  in  controlling  and 
extinguishing  NFPA  Class  A  and  Class  B  fires  in  which 
combustion  is  supported  by  nitrogen  tetroxide. 

(c)  It  is  desirable  that  the  hypergolic 

propellant  fire  fighting  agent  or  agents  be  effective  in 
controlling  the  toxic  vapor  hazard  from  releases  of 
hypergolic  propellants:  hydrazine,  its  derivatives,  and 

nitrogen  tetroxide. 

(d)  The  agent  application  time  to 

extinguishment  for  a  100  square  foot  hypergolic  fuel  pool 

fire  shall  be  15  seconds. 

(e)  The  agent  application  time  to 

extinguishment  for  a  100  square  foot  hypergolic  oxidizer- 
enriched  hydrocarbon  fuel  pool  fire  shall  be  15  seconds. 

(f)  The  burnback  time  of  a  foam  cover  agent 
shall  be  5  minutes. 

(g)  The  post-fire  or  no  fire  vapor-securing 

capability  of  a  foam  cover  agent  shall  be  1  ppm  for 
hydrazine  fuels  and  10  ppm  for  nitrogen  tetroxide.  ^ 

(h)  The  minimum  foam  expansion  ratio  of  a 

foam  cover  agent  shall  be  200. 

(i)  The  minimvun  foam  25%  drainage  time  of  a  ^ 

foam  cover  agent  shall  be  4  minutes. 

(j)  The  minimum  focim  50%  collapse  time  of  a 
foam  cover  agent  shall  be  30  minutes. 

(k)  A  foam  cover  agent  shall  pass  the  wand 
test  specified  in  UL  162,  “Standard  For  Foam  Equipment  and 
Liquid  Concentrates”. 
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(l)  Hypergolic  fire  extinguishing  agents  may 
be  water-based  or  a  dry  chemical  current  inventory  fire 
extinguishing  agents  with  or  without  hypergolic  propellant 
fire  suppression  performance  enhancement  additives - 

1.  Water-based  fire  extinguishing 
agents  and  foeims  will  be  compatible  with  current  inventory 
fire  department  vehicle  agent  storage  and  delivery 
components  and  equipment. 

T  2.  Hypergolic  fire  extinguishment 

performance  additives  for  dry  chemical-based  fire 

extinguishing  agents  will  be  compatible  and  miscible  with 

Sodixim  Bicarbonate  (NSN - )  and  Potassium  Bicarbonate 

(NSN - )  agent  formulations. 

3..  Hypergolic  fire  extinguishment 

performance  additives  for  dry  chemical-based  fire 

extinguishing  agents  will  not  be  susceptible  to  moisture 
absorption  and/or  caking  inside  the  extinguisher  or  hose 
line  to  produce  restricted  or  blocked  flow. 

(m)  The  hypergolic  fire  and  vapor 
suppression  agents  or  agent  additives  for  both  water-based 
and  dry  chemical  agents  will  not  produce,  or  cause  to 
produce,  toxic  vapors  while  in  their  neat  form  or  when 
mixed  with  water  or  dry  chemical  agent  prior  to  its 
application  to  the  hypergolic  fire  source. 

(n)  Should  an  effective  hypergolic  fire 
fighting  agent  or  foam  require  the  development  and  purchase 
of  an  agent/foam  storage  and  distribution  system,  the 
following  are  required: 

JL  The  system  shall  be  mobile/towable 

by  a  3/4  ton  pickup  truck. 

2  The  total  pre-dispensed  agent 

storage  capacity  shall  be  500  gallons  for  a  one-component 
agent.  For  a  two-component  agent,  the  storage  capacity  of 
^  each  component  shall  be  250  gallons. 

(o)  Hypergolic  fire  fighting  agents,  fo^s 
and/or  additives  will  produce  the  specified  fire 
extinguishment  and/or  vapor  suppression  characteristics 
throughout  the  full  range  of  operational  temperatures 
associated  with  the  effective  application  of  the  host 
agents.  Required  operating  temperature  ranges  are: 


to 

140  °F. 

1. 

For 

water-based  agents : 

from  +  34 

to 

140  °F. 

2. 

For 

diry  chemical  agents : 

from  TBD 
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(2)  SEEK  EAGLE  Requirements.  Not  Applicable, 
c.  Logistics  and  Readiness: 

(1)  A  non-fire  department  inventory  portable 
foam-dispensing  system  may  require  development  and  fielding 
to  apply  hypergolic  fire  or  vapor  suppression  foam  that 
cannot  be  dispensed  though  existing  CCAS/VAFB  fire 
department  crash  vehicles.  For  example  previous  tests  of 
acrylic  foams  defined  the  requirement  for  a  dispensing 
apparatus  consisting  of  two  pre-mix  tanks,  one  for  the 
gelling  agent  foam  and  water;  and,  one  for  the  surfactant 
and  water.  Each  pre-mix  tank  would  flow  product  to  a  single 
proportioning  valve  from  separate  lines.  The  blend  would 
then  be  dispensed  from  a  foam-producing  nozzle.  A  high 
pressure  nitrogen  injection  system  would  be  used  to  propel 
the  foam  the  maximiim  throw  distance. 

(2)  A  preliminary  concept  of  operations  for 
a  new  mobile  foam  suppression  system  (if  required)  would  be 
to  pre-position  one  or  several  units  at  each  fuel  and 
oxidizer  bulk  storage  area  at  CCAS  and  VAFB.  Another  two 
units  would  be  pre-positioned  inside  each  Titan  launch 
complex;  one  at  the  Fuel  Handling  Area,  and  one  at  the 
Oxidizer  Handling  Area.  These  standby  units  would  be 
charged  and  ready  for  operation  by  propellant  transfer 
and/or  fire  department  first  responders.  Several  roving 
units  would  be  available  at  each  fire  station  on  CCAS  and 
VAFB  to  cover  emergency  response  to  spills  or  fires  from 
standby  or  fail-back  positions  during  dynamic  propellant 
transfer  operations.  The  total  nuraber/employment  is  TBD  by 
AFSPC. 

(3)  Otherwise,  AFFF  or  an  enhanced  foam 
formulation  compatible  with  existing  crash  vehicles  would  be 
stored  on  board,  as  is  currently  done  for  AFFF. 

(4)  Operational  Availability. 

(a)  Hypergolic  propellant  fire  fighting 
and/or  vapor  suppression  agents  or  agent  additives  for  both 
water-based  and  dry  chemical  agents  will  have  a  storage 
shelf  life  of  5  years  or  greater. 

(b)  Dispensing  systems/foam  carts  for 
hypergolic  propellant  fire  fighting  and/or  vapor  suppression 
agents,  if  required,  shall  be  engineered  and  constructed  to 
permit  system  availability  of  99  percent  over  a  mission 
time  of  two  years.  This  level  of  availability  is  attainable 
with  appropriate  system  design  considerations  of  modularity 
and  maintenance  engineering. 

(c)  Mean  Time  Between  Maintenance.  TBD. 


(d)  Mean  Repair  Time.  TBD. 

(e)  Expected  Maintenance  and  Manpower  Skill 
Levels.  Hypergolic  propellant  fire  fighting  and/or  vapor 
suppression  agents  and  dispensing  systems  shall  require  no 
increase  in  CCAS/VAFB  fire  department  extinguisher 
maintenance  or  facility  support  contractor  personnel 
equivalent  manpower.  The  system  shall  be  maintainable  by  3- 
and  5-skill  level  technicians.  Manufacturer’s  contract 
maintenance  and  ,  CCAS/VAFB  launch  support  contractor 
maintenance  options  shall  be  considered  during  system  life 
cycle  cost  analysis  and  acquisition  approach  planning. 

(5)  Logistics  Support ability  And  Readiness 

Requirements . 


(a)  The  hypergolic  propellant  fire  fighting 
and/or  vapor  suppression  agents  and  dispensing  systems  will 
be  logistical ly-supportable  by  CCAS  and  VAFB  base  supply 
organizations  and  systems.  Contract  maintenance  is  TBD. 

(b)  Agents  and  agent  dispensing  systems 
shall  be  operable  and  maintainable  under  the  CCAS  and  VAFB 
design  climactic  conditions  of  temperature,  hximidity,  rain, 
and  sea  salt  spray  for  exterior  electronic  systems. 

(c)  The  required  dry  storage  temperature 
range  for  hypergolic  fire  fighting  and  /or  vapor  suppression 
agents  or  agent  additives  are: 


140  °F. 


1,.  Water-based  agents:  from  +  34  to 


to  140  °F. 


2.  Dry  chemical  agents:  from  -  TBD 


(d)  The  maximum  size  of  the  hypergolic 
propellant  fire  fighting  and/or  vapor  suppression  agents  or 
agent  additive  bulk  container  shall  be  5  gallons  for  a 
liquid  agent  or  agent  additive  and  50  pounds  for  a  dry 
chemical  agent  additive. 


(e)  The  hypergolic  propellant  agent 
additives  that  are  to  be  added  to  existing  foam  or  dry 
chemical  agents  to  enhance  hypergol  fire  extinguishment  or 
vapor  suppression  performance,  will  be  compatible  with  fire 
fighting  vehicle  storage  tank  materials  and  the  materials  of 
the  associated  agent  dispensing,  hose  and  turret  systems. 

(f)  The  container  systems  for  hypergolic 
propellant  fire  fighting  and/or  vapor  suppression  agents  or 
agent  additives  will  include  provisions  for  rapid  field¬ 
filling  of  fire  vehicle  or  foam  dispensing  apparatus  on¬ 
board  storage  tanks  under  operational  fire  fighting 
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conditions.  Each  container  shall  include  a  filling  spout 
that  can  be  rapidly  attached  to  the  main  access  port  and  an 
air  vent  port  with  removable  cap.  Containers  will  be 
similar  in  design  to  portable,  commercial  5-gallon  gasoline 
tanks  with  built-in  handles  and  telescoping  or  internally- 
stored  pouring  spouts. 

d.  Critical  System  Characteristics 
(1)  Mandatory  Characteristics. 

(a)  Expected  Mission  Capability. 
Hypergolic  propellant  fire  fighting  and/or  vapor  suppression 
agents  or  agent  additives  will  decrease  fire  extinguishment 
time,  increase  burnback  resistance  and  decrease  vapor 
emissions  from  hypergolic  propellant  fires  and/or  liquid 
chemical  pools. 


(b)  Electronic  Counter-Countermeasures 
(ECCM)  and  Wartime  Reserve  Modes  (WARM)  Requirements.  Not 
Applicable. 


(c)  Conventional,  Initial  Nuclear  Weapons 
Effects,  Nuclear,  Biological,  and  Chemical  Survivability. 
Not  Applicable. 

(d)  Environmental  Factors.  Hypergolic 
propellant  fire  fighting  and/or  vapor  suppression  agents  or 
agent  additives  and  any  required  storage/delivery  systems 
will  be  capable  of  all  required  performance  characteristics 
under  all  climatic  and  temperature  conditions  expected  at 
CCAS  and  VAFB. 


1  Operational  temperature  ranges  are: 

a  For  water-based  agents  or 

agent  additives:  from  +  34  to  +  140  °F. 

b  For  non-water-based  agents  and 
foams,  or  agent  additives:  from  +  34  to  +140  °F. 

c  For  dry  chemical  agents  or 

agent  additives:  from  TBD  to  +  140  °F. 

d  For  agent  delivery  systems: 

from  TBD  to  +140  °F. 

2  Agent  storage  and  dispensing 
systems  must  incorporate  appropriate  environmental  storage 
control  systems  and  fabrication  materials  to  prevent  system 
damage  from  cold,  heat,  humidity  or  thermal  expansion. 
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3  Materials  used  in  the  fabrication 
of  storage  and  dispensing  systems  will  not  support  the 
growth  of  fungi  to  the  best  commercial  practices. 

4  Dispensing  system  performance 
capabilities  will  not  be  adversely  affected  by  wind-blown 
dust,  sand  or  sea  salt  spray. 

^  Dispensing  system  components  will 
withstand  the  UV  effects  of  sunlight  with  minimal  material 
degradation  for  the  system  service  life. 

6_  Environmental  requirements  for 
weather  seals,  air  tightness,  hxamidity,  marine  atmosphere, 
low  temperature,  temperature  shock,  heat  transfer,  blowing 
sand,  dust,  UV  effects,  solar  loads  and  water  tightness 
shall  be  lAW  MIL-STD-810E. 

(e)  Electromagnetic  Compatibility  and 
Frequency  Spectrum  Assignment.  Not  applicable. 

(f)  Safety  Parameters. 

jL.  Fire  extinguishing  and  vapor 
suppression  agents  or  agent  additives  must  be  safe  to  store 
and  use  throughout  their  life  cycle. 

2.  The  use  of  fire  extinguishing  and 
vapor  suppression  agents  or  agent  additives  must  not  produce 
combustion  products  that  are  more  toxic  . than  those 
associated  with  the  fire  itself. 

3  A  safety  hazard  analysis  must  be 
conducted  lAW  MIL-STD-882C  and  MIL-STD-1472D  to  include,  but 
not  limited  to,  hazards  inherent  in  the  design, 
construction,  testing  and  operational  employment  of  an  agent 
storage  and  dispensing  system  (if  required). 

(2)  Security. 

(a)  Owner/user  security  applies  lAW  AFI  31- 
209.  Security  is  provided  by  the  facility/property 
protection  standards  associated  with  each  location  where 
agents  and  dispensing  systems  are  stored  and  employed,  and 
the  security  classification  of  the  launch  vehicle  and 
payload  systems.  Additional  security  considerations  are  not 
required. 


(b)  A  program  protection  plan  for  agent/foam 
dispensing  systems,  if  required,  will  be  developed  lAW  AFPD 
31-7. 


(3)  Electronic  Counter-Countermeasures.  ,  Not 
applicable. 
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(4)  Software  Engineering.  Not  applicable. 

5.  Integrated  Logistics  Support: 

An  ILSP  is  not  required.  Existing  logistics  support 
for  fire  extinguishing  agents  and  chemicals  shall  be  applied 
to  the  new  agent  ( s ) . 

a.  Maintenance  Planning.  An  ILSP  is  not  required. 
Existing  logistics  support  for  fire  fighting  agents  and  fire 
extinguisher  systems  shall  be  applied.  No  additional 
logistics  support  is  required. 

(1)  All  components  of  the  mobile  agent 
storage/delivery  system/  if  required,  must  be  easily 
assembled,  installed  and  maintained.  Existing  tools,  test 
measurement  and  diagnostic  equipment  (TMDE),  and/or 
presently  approved,  emerging  TMDE  or  support  equipment  will 
be  used . 


(2)  Maintenance  and  repair  will  be  accomplished 
at  the  fire  department  or  facility  support  O&M 
organizational  level.  Periodic  inspections  and  preventive 
maintenance  tasks  will  be  programmed  to  ensure  operational 
status . 


(3)  The  level  of  replacement  shall  be  at  the 
major  component  level. 

(4)  The  level  of  repair  shall  include  only 
manufacturer-identified  components  or  subsystems.  All  other 
items  shall  be  repaired  by  replacement. 

(5)  Maintenance  Requirements  For  On-  and  Off- 
Equipment  Maintenance .  TBD . 

( 6 )  Time-Phased  Depot  Requirements .  Not 

Applicable. 

(7)  Organic  Support  Capabilities.  TBD 

(8)  Depot  Tasks  and  Capabilities  Required.  None, 
b .  Support  Equipment . 

(1)  Standard  Support  Equipment.  Hypergolic 

agent  and/or  foam  storage  and  dispensing  systems  will  be 
self-contained  and  require  no  additional  support  equipment. 

(2)  Depot  level  Support  Equipment, 
applicable. 


Not 


c.  Human  Systems  Integration  (HSI): 

(1)  Operational  And  Maintenance  Training  Concept. 
Training  for  the  addition  of  new  agents  to  fire  fighting 
vehicles  and  extinguisher  systems  will  be  conducted  by  the 
CCAS  and  VAFB  fire  department  training  organizations. 
Performance  and  handling  data  to  be  used  for  training 
materials  will  be  documented  during  the  agent's  development 
test  and  evaluation  (DT&E).  No  additional  training  support 
is  required. 

(2)  Manpower,  Personnel  And  Training  Constraints. 
No  additional  manpower  is  required  for  training,  maintenance 
or  employment  of  the  new  agent  (s). 

(3)  Human  Per formance/Hiiman- In-Loop  Issues. 

(a)  Using  Command. 

1.  Manpower,  Personnel,  Training, 
Safety,  Human  Factors  Engineering,  and  Health  Hazards 
Constraints. 


a  Containers  for  agents  and/or 
agent  additives  will  be  designed  for  ease  and  speed  of 
lifting/carrying  and  field-filling  into  fire  vehicle  on¬ 
board  water  storage  tanks  with  minimum  spillage. 

b  lAW  DODI  5000. 2/AF  Sup  1,  MIL- 
STD  1472D,  and  MIL-STD-882C,  a  system  safety  analysis  is 
required  as  a  part  of  this  development  effort  to  ensure  all 
tasks  associated  with  the  preparation,  mixing,  application, 
and  cleanup  of  hypergolic  propellant  agents  or  agent 
additives,  hypergolic  vapor  suppression  foams  and  any 
required  agent  or  foam-dispensing  system  can  be  performed  by 
all  personnel.  Particular  attention  should  be  given  to 
hazard  analyses  for  both  testing  and  operational  use  and 
support  of  these  agents  and/or  systems. 

c  Agent/ foam  storage  and 
dispensing  systems  must  not  present  undesirable  or 
uncontrolled  ergonomic  hazards  to  personnel,  nor  will  it 
create  any  hazards  from  its  configuration  or  the  materials 
of  construction  used. 


2.  Maintenance  and  Training  Concepts. 
Described  in  Paragraph  5c. 

(b)  Supporting  Command. 

1  Manpower  Requirements  For  Depot 
Maintenance,  Engineering,  and  Material  Management.  None. 

2  Depot  Training  Requirements.  None. 
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(4)  Participating  Command  Manpower  Requirements. 

Additional  manpower  is  not  required. 

(5)  Training  and  Training  Support. 

(a)  Operational  training  Tasks.  To  be  ^ 

determined  by  the  CCAS  and  VAFB  fire  department  training 
officers. 

(b)  Maintenance  Training  Tasks.  To  be 

determined  by  the  CCAS  and  VAFB  fire  department  or  by  t 

facility  O&M  support  contractor  fire  extinguisher 
maintenance  technicians.  Determinations  shall  be  made  in 
cognizance  of  the  agent/foam  dispensing  system 

manufacturer's  technical  support  data  on  system  operation, 
maintenance  and  repair. 

(c)  Training  Support  For  Required 
Operational  Capabilities  and  Maintenance  Requirements. 

None. 

(d)  Airspace  and  Range  Training 

Requirements.  Not  applicable. 

d.  Computer  Resources.  Not  Applicable. 

e.  Other  Logistics  Considerations. 

( 1 )  Supply  Support . 

(a)  The  hypergolic  agents,  agent  additives, 
vapor  suppression  chemicals  and  agent/foam  storage  and 
dispensing  equipment  shall  not  require  special  storage  or 
storage  equipment. 

(b)  The  hypergolic  agents,  agent  additives, 
and/or  vapor  suppression  chemicals  shall  be  added  to  the 
CCAS  and  VAFB  fire  fighting  agent  bench  stock  systems,  in 
accordance  with  the  chemical  classification  assigned  to  the 
agent  (s)  following  its  final  formulation,  development  and 
testing.  *' 


(c)  CCAS  and  VAFB  fire  departments  will  be 
provisioned  for  agents/chemicals  and  agent/ foam  storage  and 
delivery  systems  (if  required)  through  standard  USAF 
logistics  channels.  No  special  supply  support  will  be 
required . 


(d)  Replacement  quantities  shall  be  added  to 
the  CCAS  and  VAFB  facility  O&M  organizational/contract  bench 
stock  systems,  in  accordance  with  the  shelf  life  and 
maintenance  specifications  of  the  manufacturers  and  training 
use  expenditure  rates. 
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(e)  Equipment  and  component  spares  for 
agent/foam  storage  and  delivery  systems  will  identified  in  a 
repair-level  analysis.  They  must  be  obtained  and  stocked  at 
the  base  level  as  part  of  the  purchase  contract  lAW  AFI  10- 
602.  Spares  provisioning  will  be  accomplished  within  90 

^  days  after  systems  pass  first  article  acceptance  testing. 

(f)  Packaging,  Handling  and  Transportation 

(PH&T) . 

T  1.  PH&T  requirements  must  be 

developed  and  implemented  lAW  the  AFI  24-series  directives. 
Requirements  will  be  consistent  with  the  program  schedule 
and  will  be  interfaced  with  other  ILS  elements. 

2.  Agents,  foams  or  agent  will  be 
containerized  so  they  will  not  be  adversely  affected  by 
prolonged  storage  under  any  climatic  conditions. 

3.  Agents,  foams  and/or  additives  will 
include  features  for  rapid  field-filling  of  fire  vehicle 
agent  tanks  lAW  Paragraph  4b(7&8). 

4.  Agents,  foams,  additives  and/or 

storage  and  delivery  systems  will  be  packaged  to  withstand 
expected  shocks  of  transportation  and  handling  lAW  MIL-STD- 
810E. 

5.  Agents,  foams  and/or  additives 

shall  be  packaged  so  they  will  not  be  adversely  affected  by 
prolonged  storage  under  any  climactic  conditions. 

(g)  Preservation,  packing  and  packaging  for 

agents,  foams  and/or  additives  shall  be  designed  to 

commercial  fire  extinguishing  agent  industry  standards  and 
shall  provide  the  degree  of  protection  and  handling 
provisions  necessary  based  on  the  characteristics  of  the 
item  and  its  source,  destination,  storage  and  mode  of 

transportation.  Similarly,  preservation,  packing  and 

packaging  for  the  agent/foam  storage  and  dispensing  system 

'*  (if  required)  shall  be  designed  and  provide  protection  and 

handling  provisions  based  on  commercial  fire  apparatus 
standards  and  specifications. 

(h)  Provisioning  Strategy.  Fire 

departments  shall  use  normal  USAF  and/or  base  support  O&M 
supply  channels  and  procedures. 

(2)  Technical  Data. 

(a)  Required  technical  data  for  agents, 
foams  and/or  additives  will  include  the  chemical  additive 
manufacturer's  Material  Safety  Data  Sheet  (MSDS)  and  the 
final  DT&E  Test  Report  (s). 
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(b)  Technical  data  for  agents,  foams  and/or 
additives  will  be  fully  validated  by  the  Air  Force  during  a 
demonstration  by  the  manufacturer  of  agent  performance  in 
live  hydrazine  fires  conducted  at  the  NASA  hypergol  fire 
training  facility  at  CCAS. 

(c)  Technical  data  for  agents,  foams  and/or 
additives  shall  include  appropriate  mixing  ratios  for 
various  application  techniques,  proper  dispensing  rates, 
areas  of  coverage  per  unit  voliime  dispensed,  and  proper 
storage,  handling  and  cleanup  procedures. 

(d)  Technical  data  for  agents,  foams  and/or 
additives  shall  include  an  environmental  assessment  of  the 
consequences  of  the  additive  agent  when  released  to  both  air 
and  ground  environments. 

(e)  Technical  manuals  for  operating  and 
maintaining  the  agent/foam  storage  and  dispensing  system  and 
system  components  will  be  provided  by  the  manufacturer. 
These  manuals  and  other  related  technical  data  will  be  fully 
validated  by  the  Air  Force  during  a  demonstration  by  the 
manufacturer  of  an  initial  prototype  system  at  CCAS  or  VAFB. 

(f)  Agent/foam  storage  and  dispensing  system 
technical  manuals  shall  include  an  appropriate  technical  and 
functional  description  of  the  system  and  its  components. 
Data  shall  include  system  installation,  operation  and 
maintenance,  refurbishment  of  detectors,  RF  transmitters  and 
logic  controllers.  Logic  controller  software  and  detector 
calibration/sensitivity  data  also  shall  be  fully  documented. 

(g)  Production  drawings  and  component 
schematics  of  the  agent/foam  storage  and  dispensing  system 
shall  be  provided. 

(3)  Facilities  And  Land.  The  hypergolic 
agent/foam  storage  and  dispensing  system  (if  required)  and 
improved  hypergolic  propellant  fire  fighting  agents/foams 
and/or  agent  additives  will  be  stored  in  existing  CCAS  and 
VAFB  supply  warehouses,  fire  department  bench  stock  areas, 
fire  department  apparatus  storage  areas,  and  at  pre¬ 
positioned  hypergolic  propellant  fire  hazard  locations. 

(4)  Logistics  Support  Analysis  (LSA). 
Requirements  are  TBD,  however,  preparation  of  a  LSA  is  not 
anticipated. 

(5)  Hazardous  Materials. 

(a)  Developers  of  improved  hypergolic 
propellant  fire  fighting  agents/foams  and/or  agent  additives 
shall  minimize  the  use  of  toxic  or  hazardous  chemicals  to 
produce  the  required  fire  extinguishment  and/or  vapor 
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suppression  perfoiniiance  characteristics.  As  a  goal,  no 
toxic  or  hazardous “chemicals  shall  be  used. 

(b)  Agent/foam  storage  and  dispensing 
system  design  and  construction  will  minimize  the  use  of 
hazardous  materials  in  production.  Magnesium  and  magnesium 
alloys  shall  not  be  used. 

(6)  Computer-Aided  Acquisition  Logistics  Support 
(CALS).  Requirements  are  TBD. 

(7)  Supporting  Command  Requirements. 

(a)  Additional  Depot  Facilities.  None 

required . 

(b)  Special  Handling,  Storage  and 

Transportation  Requirements.  None  required. 

(c)  Engineering  Data  and  Rights. 

Proprietary  ownership  of  the  hypergolic  agent/foam  storage 
and  dispensing  system  design  (if  required)  and  chemical 
formulations  for  improved  hypergolic  propellant  fire 

fighting  agents/foams  and/or  agent  additives  is  anticipated 
and  may  be  retained  by  the  respective  manufacturers. 
However,  ownership  of  the  formulas  should  revert  to  the 

Government  in  the  event  an  owner  discontinues  the  product 
line  or  ceases  to  exist-  The  Government  should  have  the 
right  to  purchase  the  any  chemical  formula. 

(d)  Depot  and  System  Technical  Order 

Requirements . 


1  No  depot-level  TOs  are  required. 

2  System  TOs  governing  the  operation 
and  maintenance  of  the  hypergolic  agent/foam  storage  and 
dispensing  system  (if  required)  will  be  provided  by  the 
manufacturer.  Specific  TO  requirements  are  TBD. 

(e)  Disposal  of  Hazardous  Waste.  TBD. 
Improved  hypergolic  propellant  fire  fighting  agents/foams 
and/or  agent  additives  will  minimize  the  use  of  hazardous 
chemicals.  Should  a  final  formula  be  classified  as 
hazardous,  disposal  shall  be  in  accordance  with  existing 
CCAS  and  VAFB  disposal  by  contract  programs. 

(f)  Special  Force  Management  Concepts.  Not 

applicable. 

(g)  Plans  For  Advanced  technology.  Not 

Applicable. 
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(h)  Configuration  Control  Concepts.  TBD  for 
the  hypergolic  agent/foam  storage  and  dispensing  system  (if 
required ) . 


(i)  Spares  Strategies.  LRU  spares  for  the 
hypergolic  agent/foam  storage  and  dispensing  system  (if 
required)  will  be  provided  at  the  base/unit/base  support  O&M 
contractor  level. 

(j)  Sustaining  Engineering.  Engineering 

support  shall  be  provided  by  the  prime  contractors  selected  i 

to  manufacture  the  hypergolic  'agent/foam  storage  and 
dispensing  system  (if  required)  and  each  chemical 
formulation  for  an  improved  hypergolic  propellant  fire 
fighting  agent/foam  and/or  agent  additive. 

(k)  System  Warranties  and  Guaranties. 

1  Improved  hypergolic  propellant  fire 
fighting  agents/foams  and/or  agent  additives  shall  include  a 
manufacturer’s  warranty  for  specified  performance  during 
its  guaranteed  shelf  life  period  that  is  easily  administered 
and  is  consistent  with  the  agent/foam/additive's  performance 
specifications . 


2  The  hypergolic  agent/foam  storage 
and  dispensing  system  (if  required)  shall  include  a 
manufacturer ' s  warranty  that  is  easily  administered  and  is 
consistent  with  the  system  maintenance  concept. 

3  Warranties  must  be  cost-beneficial 
and  include  the  selected  essential  performance  requirements. 
The  development  and  approval  of  the  warranty  plan  must  be 
accomplished  not  later  than  6  months  after  the  award  of  the 
contract  for  engineering  and  manufacturing  development. 

4  Warranty  Administration.  The  body 
of  the  warranty  must  describe,  in  detail,  the  specific 
requirements  to  administer  the  warranty.  The  administration 
section  of  the  warranty  plan  will  identify  the 
administrative  requirements.  This  section  also  must 
identify  and  assign  responsibilities  for  processing  warranty 
claims,  for  item  disposition  from  CCAS/VAFB  to  the 
manufacturer  chemical  production  for  disposal.  The 
administration  plan  also  must  describe  the  exact  method  of 
determining  non-compliance  with  additive  performance 
specifications  and/or  shelf  life  deterioration.  It  is 
essential  that  the  selected  operational  performance  and 
shelf  life  requirements  defined  in  the  contract 
specifications  be  measurable  by  standard  USAF  data 
collecting  systems  to  prevent  the  warranty  from  being 
unmeasurable  and,  consequently,  unenforceable. 
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5  Warranty  Policy.  DOD  policy  is  to 
obtain  only  warranties  that  are  cost-effective.  Cost- 
benefit  analysis  methodologies  must  be  used  and  a  summary  of 
the  results  provided  to  AFSPC/CE  to  determine  if  the 
proposed  warranty  is  cost-effective  and  to  provide  the 
documentation  necessary  to  process  a  waiver,  should  the 
warranty  not  be  cost-effective. 

(l)  Environmental  Stress  Screening.  Not 

Applicable. 

(m)  Postfielding  Data  Collection  Efforts. 

TBD. 

(8)  Information  Needs.  No  special  or  additional 
directives  or  forms  are  required  to  support  the  addition  of 
new  chemicals  or  fire  fighting  apparatus  to  the  USAF  supply 
inventory . 

6.  Infrastructure  Support  And  Interoperability: 

a.  Command,  Control,  Communications  And  Intelligence. 
Not  Applicable. 

b.  Transportation  And  Basing. 

(1)  The  containers  holding  improved  hypergolic 
propellant  fire  fighting  agents/foams  and/or  agent  additives 
will  be  land  transportable. 

(2)  The  hypergolic  agent/foam  storage  and 
dispensing  system  (if  required)  must  be  towable  by  a  3/4  ton 
pickup  truck. 

c.  Standardization,  Interoperability,  And 

Commonality. 

(1)  Chemicals  comprising  improved  hypergolic 
propellant  fire  fighting  agents/foams  and/or  agent  additives 
will  be  compatible  with  DOD,  other  federal  and  municipal 
fire  fighting  vehicles  and  portable  fire  extinguishers 
worldwide . 

(2)  Joint  Potential  Designation.  TBD.  Developed 
agents/foams  and  the  hypergolic  agent/foam  storage  and 
dispensing  system  (if  required)  will  be  commercially 
available  for  purchase  by  any  DOD,  other  federal  and 
municipal  fire  service  organization  with  a  hydrazine  fire 
response  mission  requirement. 

d.  Mapping,  Charting  And  Geodesy  Support.  Not 
Applicable. 

e.  Environmental  Support.  Not  Applicable. 


7. 


Force  Structure. 


a.  Dry  Chemical  And  Water-Based 
Agents/Foams/Additives  Base  Stock  Level  Requirements. 

(1)  The  AFSPC  ready  storage  initial  purchase 
quantity  of  a  selected  agent/foam  shall  be  the  amount  to 
fully  charge  all  selected  fire  department  crash  vehicles 
and/or  delivery  systems  that  will  be  employed  in  hypergolic 
fire  fighting  response  at  CCAS  and  VAFB. 

(2)  Additionally,  each  fire  department  shall 
store  3X  this  quantity  at  the  unit  bench  stock  location. 
Furthermore,  each  base  supply  warehouse  shall  store  a  like 
3X  quantity.  Total  on-base  storage  of  agents/foams  shall 
not  be  less  than  6X  the  in-vehicle/system  ready  storage 
amount . 


(3)  The  total  initial  quantity  to  be  purchased  is 
7X  the  ready  storage  amount. 

b.  Dry  Chemical  Agent s/Additives  Configuration 
Estimate.  The  estimated  total  AFSPC  initial  purchase 
quantity  of  additives  to  improve  the  hydrazine  fire 
extinguishment  performance  of  dry  chemical  fire 
extinguishers  is  7,000  pounds,  or  3,500  pounds  each  for  CCAS 
and  VAFB.  The  single  base  rationale  for  this  quantity  is  as 
follows: 


(1)  Number  of  20-pound,  hand-held  extinguishers 
requiring  additive:  50 

(2)  Number  of  wheeled,  150-pound  extinguishers 
requiring  additive  =  10 

(3)  Per  base  ready  in-extinguisher  required 
quantity  based  on  maximum  20%  required  concentration:  0.20  • 
X  ([20  X  50]  +  [150  X  10])  =  500  pounds. 

(4)  Total  AFSPC  initial  purchase  quantity  =  2  X 
500  X  7X  =  7,000  pounds. 

c.  Water-Based  Agent  And  Agent/Foam  Delivery  System 
Configuration  Estimate . 


Location 


No. 

Units 


CCAS  Fire  Department 


3,000 

500 

500 

1,000 

130 

390 

1,500 

180 

360 

VAFB  Fire  Department 


CCAS  Prepositioned 
Foam/ Agent  Storage  & 
Delivery  Systems 


3,000 

500 

1,500 

1,000 

130 

130 

Bulk  Fuel  Storage  Area 

2 

450 

50 

100 

Bulk  Oxidizer  Storage  Area 

2 

450 

50 

100 

Titan  Fuel  Handling  Area 

2 

450 

50 

100 

Titan  Oxidizer  Holding  Area 

2 

450 

50 

100 

Delta  Stage  II  Fuel  & 
Oxidizer  Loading  Area 

2 

450 

50 

100 

Fire  Department  Mobile 

Units 

2 

450 

50 

100 

VAFB  Prepositioned 
Foam/ Agent  Storage  & 
Delivery  Systems 


Bulk  Fuel  Storage  Area 


Bulk  Oxidizer  Storage  Area 


Titan  Fuel  Handling  Area 


Titan  Oxidizer  Holding  Area 


Delta  Stage  II  Fuel  & 
Oxidizer  Loading  Area 


Fire  Department  Mobile 
Units 


New  Foam/ Agent  Total 
Systems 


Maximioin  Crash  Vehicle 
Agent  Ready  Inventory 
(Gallons) 

3,380 

Total  Agent /Foam 

Ready  Inventory  (Gal) 

1,200 

Total  Crash  Vehicle 
Agent  Initial  Purchase 
(Ready  Inventory  +  6X) 
{Gallons} 

23,660 

Total  Agent/Foam  New 
System  Initial 

Purchase  (Ready 
Inventory  +  6X)  {Gal} 

j 

8,400 
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8.  Schedule  Considerations: 

a.  lOC/FOC  will  be  attained  upon  delivery  of  the 
required  initial  inventory  of  hypergolic  fire  extinguishing 
agents/foams  quantities  and  foam/agent  storage  and  delivery 
systems  to  CCAS  and  VAFB  fire  departments. 

b.  The  development,  testing  and  acquisition  of  the 
specified  agents  and  delivery  systems  (if  required)  are 
urgently  required  to  permit  safe  and  effective  fire  fighting 
and  rescue  operations  at  CCAS  and  VAFB  in  the  event  of  a 
significant  hypergolic  propellant  release  and  fire. 

c.  Required  IOC  Date:  FY  98. 


2  Atch 

1.  Requirements  Correlation  Matrix 

2.  Hazard  Scenario  Summary 


REQUIREMENTS  CORRELATION  MATRIX 


Notel:  An*  Denotes  An  Item  To  Be  Placed  Ih  The  APB  As  A  Key  Parameter  1 


REQUIREMENTS  CORRELATION  MATRIX 
Part  II 

(Supporting  Rationale  for  System  Characteristics  and 

Capabilities) 


AS  OF  DATE: 


Parameter  1  -  Agent  Application  Time  To  Extinguish  A  100 
Square  Foot  Hypergolic  Fuel  Fire.  Hydrazine  fires  are  more 
intense  and  produce  higher  temperatures  than  those 
associated  with  hydrocarbon  fuels.  Minimum  extinguishment 
performance  for  this  repeatable  test  is  required  to  ensure 
the  selected  agent  (s)  will  perform  satisfactorily  under 
actual  fire  site  conditions  and  fuel  loadings.  Hazard 
analyses  for  CCAS  and  VAFB  propellant  transportation  and 
transfer  operations  indicate  that  accidental  hydrazine 
releases  can  be  expected  in  the  1  to  400  gallon  range. 
Should  a  fire  result,  the  hydrazine  spill  surface  area  could 
be  as  much  as  3,000  to  5,000  square  feet,  depending  on  the 
spill  surface  material  roughness  and  runoff  gradients.  Data 
gained  from  the  specified  100  square  foot  extinguishment 
tests,  such  as  agent  application  rate  and  total  volume  of 
agent  used,  will  be  scaled  to  expected  site  conditions  and 
fire  department  delivery  apparatus  capabilities. 

Parameter  2  -  Agent  Application  Time  To  Extinguish  A  100 
Square  Foot  Hypergolic  Oxidizer— Enriched  Hydrocarbon  Fuel 
Fire.  Hazard  analyses  for  CCAS  and  VAFB  oxidizer 
transportation  and  transfer  operations  indicate  that  the 
primary  emergency  consequence  of  an  accidental  N2O4  release 
will  be  the  toxic  vapor  threat.  However,  should  the 
released  oxidizers  come  in  contact  with  wood,  paper  or 
hydrocarbon  fuels,  spontaneous  ignition  can  occur.  These 
fires  will  burn  “whiter”  and  will  produce  higher 
temperatures  than  those  associated  with  hydrocarbon  fuels 
alone.  Minimum  extinguishment  performance  for  this 
repeatable  test  is  required  to  ensure  the  selected  agent  (s) 
will  perform  satisfactorily  under  actual  fire  site 
conditions  and  oxidizer-fuel  loadings.  Accidental  oxidizer 
releases  can  be  expected  in  the  1  to  400  gallon  range. 
Should  a  fire  result,  the  N2O4  spill  surface  area  could  be 
as  much  as  3,000  to  5,000  square  feet,  depending  on  the 
spill  surface  material  roughness  and  runoff  gradients.  Data 
gained  from  the  specified  100  square  foot  extinguishment 
tests,  such  as  agent  application  rate  and  total  volume  of 
agent  expended,  will  be  scaled  to  expected  site  conditions 
and  to  fire  department  delivery  apparatus  capabilities. 


Parameter  3  -  Minimiun  Foam  Agent  Burnback  Time.  This 
parameter  is  required  to  ensure  that  a  foam-based  fire 
fighting  agent  has  sufficient  extinguishment  strength  and 
longevity  to  permit  full  extinguishment  of  the  entire  fire 
surface  area  without  reignition.  Actual  chemical  spills  on 
grass  and  irregular  hard  surfaces  normally  result  in  a 
discontinuous  fuel  fire  surface.  Foam  agent  application  by 
fire  fighters  causes  progressive  extinguishment  of  the  fire 
area  as  the  foam  is  applied.  Low  burnback-resistant  foams 
break  down  rapidly  and  permit  fuel  surface  vapors  to  escape. 
These  can  reignite  from  the  remaining  fire  column,  or  from 
contact  with  hot  metal  surfaces.  Burn  back  negates  the 
effects  of  the  initial  extinguishment  effort,  wastes 
valuable  agent  and  places  fire  fighters  and  property  at 
additional  risk. 

Parameter  4  -  Minimum  Foam  Agent  Vapor  Seal  Performance . 
Once  hydrazine  fires  are  extinguished,  the  remaining  fuel 
column  continues  to  off-gas  toxic  and  highly  flammable 
vapors.  Similarly,  an  oxidizer  spill,  while  not  expected  to 
result  in  a  fire  situation,  is  an  extremely  hazardous  toxic 
chemical  release.  It  is  desirable  that  a  single  foam-type 
fire  fighting  agent  that  is  effective  in  extinguishment 
performance,  also  be  effective  as  a  vapor  suppression 
blanket.  Such  performance  will  minimize  the  environmental 
impact  of  the  incident  and  the  vapor  threat  to  life  within 
the  toxic  vapor  plume. 

Parsuneter  5  -  Minimum  Foam  Agent  Expansion  Ratio.  CCAS  and 
VAFB  fire  departments  will  have  limited  agent  quantities  on 
site  and  in  reserve  to  combat  a  hydrazine  or  oxidizer 
fire/spill  situation.  Therefore,  it  is  required  that  a  foam 
agent  provide  coverage  of  a  large  a  fire  surface  area  as  is 
possible.  The  foam  expansion  ratio  defines  the  required 
increase  in  volume  from  the  original  focuti  constituent  parts, 
usually  liquids,  to  the  final  voliime  of  the  foam  structure. 
This  ratio  is  used  to  compute  the  required  ready  volume  of 
foam  agent  required  at  each  hazard  site  to  ensure  full 
coverage  and  extinguishment  of  the  target  threat  fire 
condition. 

Parcuneter  6  -  Minimiun  Foam  Agent  25%  Drainage  Time.  This 
parameter  measures  short-term  foam  quality  and  stability. 
Foam  drainage  occurs  when  the  focim  structure  breaks  down 
into  its  liquid  solution  state.  The  longer  the  time  for  25% 
drainage,  the  more  durable  and  stable  the  foam  for  fire 
extinguishment  and  vapor  suppression  applications. 

Parameter  7  -  Minimum  Foam  Agent  50%  Collapse  Time.  This 
parameter  measures  long-term  foam  quality  and  stability  in 
terms  of  the  volume  of  foam  remaining  after  generation  as  a 
function  of  time.  The  longer  the  time  for  50%  collapse, 
the  more  durable  and  stable  the  foam  for  fire  extinguishment 
and  vapor  suppression  applications. 


Parameter  8  -  Foam  Agent  Storage  and  Delivery  System.  The 
best  agent  for  hypergolic  fire  fighting  and/or  vapor 
suppression  at  CCAS/VAFB  identified  by  this  development 
effort  may  not  be  compatible  with  existing  fire  crash 
vehicle  on-board  storage  and  turret  delivery  systems.  Foams 
that  can  structurally  withstand  the  intense  heat  effects  of 
hydrazine  fires  and  combat  the  reactive  nature  of  hypergols 
to  blanket  vapors  without  breakdown  may  require  generation 
by  mixture  of  two  or  more  reactive  chemicals.  Such  foams 
require  separate  component  storage  tanks  and  accurate 
proportioning  systems  to  provide  the  proper  mixture  at  the 
application  nozzle.  Thus,  a  unique  storage  and  delivery 
system  will  require  development,  testing  and  manufacture 
should  such  a  foam  be  selected  for  fielding.  This  system 
will  insure  the  effective  application  of  the  foam  agent  at 
CCAS  and  VAFB  hypergolic  fire  and  spill  threat  locations. 
The  system  must  be  towable  by  small,  fire  department  utility 
vehicles.  Additionally,  it  must  have  a  minimum  agent 
capacity  of  500  gallons  to  ensure  adequate  coverage  and 
performance  against  CCAS/VAFB  probable  hypergolic  fire  and 
/or  spill  incident  scenarios. 

Parameter  9  —  Operational  Temperature  Range.  This 
development  will  provide  an  increased  capability  agent  (s) 
to  enhance  fire  suppression  and  rescue  operations  at  the 
CCAS/VAFB  space  launch  and  launch  support  facilities. 
Agents/foam  components  most  likely  will  be  premixed  with  the 
water  supplies  of  crash  vehicles  or  the  agent  storage  and 
delivery  system  described  above,  if  it  is  required.  All 
such  chemicals  must  be  effective  for  water  temperatures  in 
the  specified  above-freezing  temperature  range.  Similarly, 
the  dry  chemical  additive  must  remain  effective  over  the 
entire  performance  range  of  this  class  of  extinguishers,  as 
specified. 

Parameter  10  -  Non-Hazardous  Agent/Foam/Additive  Constituent 
Chemicals.  Agents  and  additives  will  be  pre-mixed  and 
placed  in  vehicle/system  storage  containers  by  fire  fighters 
prior  to  and  during  fire  fighting  operations.  Following 
application,  agents  and  foams  will  literally  blanket  the 
area  surrounding  the  fire  surface  and  may  be  absorbed  into 
the  soil  mass.  It  is  imperative  these  chemicals  do  not 
increase  the  environmental  above  that  which  occurs  from  the 
hypergolic  propellant  release  incident.  They  should  be  non- 
hazardous  to  fire  fighters  by  skin  contact  and  vapor 
inhalation  routes,  non-ozone  depleting,  and  non-global 
warming.  It  is  desirable  that  they  be  biodegradable  within 
TBD  months  when  absorbed  by  Florida  and  California  soil  and 
exposed  to  the  corresponding  launch  site  weather  conditions. 

Parcuneter  11—  Storage  Shelf  Life.  A  minimum 
agent/foam/additive  5  to  10-year  storage  shelf  life  is 
required  to  minimize  life  cycle  cost  and  material 
supportability  requirements. 


Parameter  12  —  Agent /Foeun/ Additive  Buik  Storage  Container 
Requirements.  Water-based  agents,  foams  and/or  additives 
normally  will  be  pre-mixed  or  carried  in  crash  vehicle, 
pumper  or  developmental  foam/agent  deliver  system  on-board 
water/agent  storage  tanks.  These  ready  storage  quantities 
will  provide  the  initial  fire  and/or  vapor  suppression 
capabilities  at  the  hypergolic  propellant  incident  site. 
Additional  refills  may  be  required  after  the  initial 
f oam/agent/additive  supply  has  been  expended  on  the  fire  or 
spill  pool.  This  fill  action  would  be  conducted  at  the 
emergency  response  site.  Therefore,  the  container  system 
for  these  chemicals  must  include  provisions  for  rapid  field- 
of  fire  apparatus/vehicle/system' s  on— board  storage 
tanks  under  operational  fire  fighting  conditions.  They 
should  be  similar  in  design  to  portable,  commercial  5-gallon 
gasoline  tanks  with  built-in  handles  and  telescoping  or 
internally-stored  pouring  spouts. 
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CCAS/VAFB  HYPERGOUC  PROPELLANT 
HAZARD  SCENARIO  SUMMARY 


KLEASE  SnVATION 

RELEASE  MECHANISM 

MATERIAL 

RELEASED 

CREDIBLE  RELEASE  (QAL) 

FIRE  DEPARTMENT 
CONSEQUENCES 

MINOR 

MAJOR 

PROPELLANT  SAMPUNG 
ACCIDENT 

OVERRLLED/DROPPED 
SAMPLE  FLASK 

HOSE/CONNECTION  LEAK 

N204 

N2H4 

A-SO 

MMH 

0.03 

0.25 

PROBABLE  FUEL  FIRE 

OXIDIZER  SPILL  RESPONSE 

PROPELLANT  CONTAINER/ 
TANKER  MAINTENANCE 
ACCIDENT 

UNDETECTED  RESIDUAL 
RELEASED  DURING 
TEAR-DOWN 

N204 

N2H4 

A-50 

MMH 

0.25 

0.25 

PROBABLE  FUEL  FIRE 

OXIDIZER  SPILL  RESPONSE 

ROADWAY  TRANSPORTATION 
VEHICLE  ACCIDENT  W/ 
CONTAINERS  OR  TRAILERS 

WELD  BREAK 

WALL  PENETRATION 

LEAKING  CONNECTION  STEM 

N204 

N2H4 

A-50 

MMH 

7.5-12.0 

55-120 

PROBABLE  FUEL  FIRE 

OXIDIZER  SPILL  RESPONSE 

DROPPED  CONTAINER - 

LOADING/UNLOADING 

ACCIDENT 

WELD  BREAK 

WALL  PENETRATION 

LEAKING  CONNECTION  STEM 

N204 

N2H4 

MMH 

■ 

12.0 

PROBABLE  FUEL  FIRE 

OXIDIZER  SPILL  RESPONSE 

ROADWAY  VEHICLE 

ACCIDENT  W/GLASS  a 

HOKE  BOTTLE  SAMPLES 

BROKEN  GLASS  BOTTLE 

LEAKING  HOKE  BOTTLE 

N204 

N2H4 

A-50 

MMH 

0.25 

1,0 

PROBABLE  FUEL  FIRE 

OXIDIZER  SPILL  RESPONSE 

TRANSPORTATION  OR  PAY- 
LOAD  MATING  ACCIDENT  W/ 
FUELED  SATEUJTE 

SHOCK-INDUCED  LEAK 

FUEL  TANK  PENETRATION 

N204 

N2H4 

MMH 

7.5 

12.0 

PROBABLE  FUEL  FIRE 

OXIDIZER  SPILL  RESPONSE 

BULK  HYPERGOL  STORAGE 
TANK  LOAD  OR  OFFLOAD 
ACCIDENT/INCIDENT 

CONNECTION  LEAK 

MINOR  HOSE  FAILURE 

MAJOR  MATERIAL  FAILURE 

N204 

A-50 

IB 

AS 

200 

PROBABLE  FUEL  FIRE 

OXIDIZER  SPILL  RESPONSE 

121111111^ 

LAUNCH  VEHICLE 

FHA/OHA/UT  FUEITDEFUEL 
ACCIDENT/INCIDENT 

CONNECTION  LEAK 

MINOR  HOSE  FAILURE 

MAJOR  MATERIAL  FAILURE 

N204 

A-50 

DE 

1.84 

PROBABLE  FUEL  FIRE 

OXIDIZER  SPILL  RESPONSE 

PAYLOAD  PROCESSING 
FACIUTY  INCIDENT  DURING 
SATELUTE  FUEUNG/TESTING 

CONNECTION  LEAK 

MINOR  HOSE  FAILURE 

■WiM 

0.06 

1.0 

FUEL  SPILL  RESPONSE 

OXIDIZER  SPILL  RESPONSE 

PORTABLE  PROPELLANT  CONTAINER  SUMMARY 


•  55  GAL  DRUMS  (LEAST  SAFE)  •  VAFB/VENDOR  5,000  GAL  TANKERS 

•  KSC  5/30  GAL  DOT/ASME  DRAIN  CONTAINERS  •  KSC  500  GAL  GFTU 

•  SA-ALC  2,000  LB  CYUNDERS  •  KSC/VENDOR  2,500  GAL  TANKERS 

•  PROGRAM-SPECIFIC  GSE  CARTS  •  10,000  GAL  RAIL  CARS  (MOST  SAFE) 


ORDATCH2 


* 
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APPENDIX  F 

PURCHASE  DESCRIPTION  (PD)  FOR  A  LAUNCH  TOWER  EMERGENCY 

ESCAPE  CHUTE 


\ 
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PURCHASE  DESCRIPTION  (PO) 

FOR  A 

LAUNCH  TOWER  EMERGENCY  ESCAPE  CHUTE 


1.  Launch  Tower  Hazardous  Operations. 

a.  Space  vehicle  launch  and  payload  processing 

facilities  at  Cape  Canaveral  Air  Station,  Florida  (CCAS)  and  > 

at  Vandenberg  Air  Force  Base,  California  (VAFB)  support  all 

major  United  States  Air  Force  (USAF)  and  commercial 
satellite  space  launch  operations.  These  facilities  support 
systems  and  processes  that  involve  the  storage  and  transfer 
of  highly  flammable,  explosive  and  toxic  hydrazine  fuels. 

b.  Universal  Environmental  Shelters  (UES)  are 
constructed  on  the  higher  levels  of  launch  pad  Mobile 
Service  Towers  (MST).  They  encircle  the  upper  stages  and 
payloads  to  provide  protected  access  for  final  servicing, 
checkout,  and  propellant  loading.  Clean  rooms  are  provided 
where  access  to  payloads  and/or  fuel  transfer  ports  are 
required  and  system  contamination  must  be  prevented.  These 
facilities  are  located  at  elevations  over  100  feet  above 
ground  level. 

c.  Typical  hazardous  operations  that  are  conducted  in 
elevated  launch  tower  clean  room  facilities  include 
satellite  and  Centaur  upper  stage  reaction  control  system 
(RCS)  fueling.  For  monopropellant  payloads  and  boosters, 
anhydrous  or  monomethylhydrazine  is  transferred  from  55- 
gallon  drums,  NASA  drain  containers  or  payload  specific  GSE 
to  the  on-board  storage  tanks  via  propellant  transfer  units 
(PTUs)  and  conditioning  panels.  Fuel  capacities  range  from 
40  gallons  for  the  Centaur  to  several  hundred  gallons  for 
large  satellite  systems.  Some  payloads  may  include  a  dual¬ 
propellant  RCS.  In  this  case,  a  separate  oxidizer  (nitrogen 
tetroxide)  loading  operation  is  conducted  inside  the  clean 
room. 

♦ 

d.  Hazardous  clean  room  propellant  transfer 
operations  are  conducted  by  a  small  cadre  of  engineers, 
technicians  and  safety  professionals.  Typically,  no  more 

than  six  personnel  are  required  to  conduct  a  fueling  task.  ^ 

Since  hypergolic  propellants  are  extremely  toxic  chemicals, 
all  personnel  inside  the  clean  room  during  fueling  or 
defueling  operations  are  protected  by  NASA-developed  Self- 
Contained  Atmospheric  Protective  Ensembles  (SCAPE). 

Breathing  air  for  personnel  in  SCAPE  is  provided  by  a  tether 
from  a  central  source.  Emergency  air  supplies  are  provided 
by  portable  bottles  that  are  carried  by  each  individual. 
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e.  Propellant  transfer  operations  are  conducted 
following  strict  procedures  and  protocols  to  minimize  the 
potential  for  accidental  release.  Fuel  transfer  lines  are 
wrapped  in  shrouds  and  transfer  equipment  is  set  in 
stainless  steel  drip  pans  to  contain  incidental  vapor  or 
liquid  releases.  Emergency  ventilation  systems  and  air 
aspirators  are  available  to  prevent  larger  releases  from 
reaching  an  explosive  vapor  concentration  level  (lower 
explosive  limit).  Portable  vapor  detection  systems  are  used 
to  monitor  potential  leak  locations  and  provide  an  early 
indication  of  an  equipment  malfunction  or  material  failure. 

2 .  Threat . 

a.  Hydrazine-based  fuels  are  found  in  very  large  bulk 
quantities  only  at  CCAS  and  VAFB.  Anhydrous  hydrazine,  AH 
(N2H4),  and  its  derivative,  mo nomethyl hydrazine,  MMH 

(CH5N2),  are  extremely  toxic  by  inhalation  and  skin  contact 

routes.  They  spontaneously  and  violently  react  when 
contacted  with  oxides,  such  as  rust,  dust  and  debris,  flame 
or  spark. 


b.  Hydrazines  burn  at  a  rate  that  is  about  10  times 
as  fast  as  a  hydrocarbon  fuel  fire.  Therefore,  a  propellant 
fire  is  more  intense  and  spreads  faster.  Additionally, 
hydrazine  fires  are  virtually  colorless  and  smokeless.  This 
is  because  the  carbon-based  compounds  that  are  contained  in 
and  produced  by  jet  or  automotive  fuel  fires  are  not  present 
in  hydrazines  to  produce  black  smoke  and  the  characteristic 
yellow-orange  flame. 

c.  Technicians  involved  in  hypergolic  propellant  fuel 
operations  wear  SCAPE,  which  are  fully-encapsulated 
protective  ensembles.  These  include  vision-restricting 
helmets.  Because  of  the  near-invisible  nature  of  hydrazine 
flames  and  limited  fields  of  vision,  these  personnel  have 
extreme  difficulties  in  identifying  the  location  and  size  of 
a  hydrazine  fire,  its  rate  of  growth,  and  direction  of 
spread.  A  hydrazine  fire  can  remain  undetected  until  other 
warning  signs  become  recognizable,  such  as  the  melting  of 
SCAPE  suits,  vapor  detector  alarms,  or  the  combustion  of 
other  materials  in  the  clean  room  that  would  produce  a 
recognizable  smoke  or  flame  color  signature. 

d.  The  accidental  release  of  hydrazine  fuel  inside  a 
clean  room  hydrazine  can  result  in  explosion,  fire  or  both. 
Fire  spread  and  damage  to  propellant  storage  tanks  on  board 
satellites  or  booster  vehicles  and/or  to  bulk  transfer  drums 
or  storage  carts  also  are  possible.  Fire  spread  outside  the 
clean  room  could  involve  upper  stage  unit  propellants  and 
the  core  lift  vehicle  with  both  internal  fuel  supplies  and 
external  solid  rocket  booster  components. 


e.  Other  threat  conditions  in  launch  tower  clean 
rooms  and  other  areas  have  the  potential  for  the  release  of 
propellants  and  fire.  These  include  fueled  payload  mating 
operations  to  the  core  vehicle,  payload  fuel  system 
malfunctions  and  on-board  electrical  malfunctions/fires  in 
the  proximity  of  pressurized  fuel  system  components. 

3.  Current  Emergency  Evacuation  Scenario. 

a.  Depending  on  the  launch  tower  involved  (Atlas, 
Delta  &  Titan)  and  the  base  location  (Cape  Canaveral  & 
Vandenberg) ,  emergency  egress  will  be  limited  to  one  or  two 
open  stairwells  located  on  the  exterior  of  the  MST 
superstructure.  Escaping  personnel  will  be  attired  in  SCAPE 
and  must  carry  their  own  emergency  air  supply  bottles. 
Injured  personnel  and  their  air  supplies  must  be  litter- 
carried  or  fireman-carried  by  another  member  of  the  clean 
room  crew  to  ground  level.  The  requirement  to  carry  both 
the  injured  and  their  air  supplies,  plus  the  rescuer's  air 
supply  bottle (s),  greatly  complicates  the  rescue  scenario. 

b.  Escaping  personnel  must  exit  the  clean  room  threat 
area,  locate  the  nearest  stairwell  to  lower  elevations  and 
descend  a  vertical  distance  that  may  exceed  100  feet.  This 
must  be  done  under  emergency /panic  conditions,  with  a 
limited  air  supply,  and  with  the  possibility  of  transporting 
casualties.  Fire  department  rescue  personnel  are  located  at 
fallback  locations.  Emergency  assistance  will  not  be 
available  to  the  clean  room  crew  until  after  they  reach  the 
ground  level  and  evacuate  the  launch  tower  area. 

4.  Launch  Tower  Escape  Chute  System  Operational 
Requirement  and  Concept  of  Operations. 

a.  Personnel  working  inside  CCAS  and  VAFB  clean  rooms 
or  who  may  be  working  in  the  proximity  of  other  hazardous 
systems/operations  require  a  direct,  rapid,  emergency  egress 
system  from  the  launch  tower  elevation  where  the  hazardous 
operation  takes  to  the  ground  elevation,  below. 

b.  The  most  economical  emergency  egress  system 
consists  of  a  mobile/portable,  lightweight  escape  chute. 
This  system  would  be  deployed  only  during  selected  hazardous 
operations.  It  would  be  connected  to  the  MST  superstructure 
by  means  of  stainless  steel  collar  or  panic  escape  platform. 
Figure  F-1. 

c.  The  escape  chute  would  be  constructed  of  light 
weight,  high  strength,  materials,  and  would  extend  from  the 
MST  connection  system  to  the  ground  below.  It  would  be 
positioned  to  provide  the  required  lateral  clearance  from 
the  launch  tower  superstructure  and  to  avoid  any  facilities 
or  equipment  that  may  be  in  the  egress  area.  Anchorage  at 
the  ground-level  egress  point  may  or  may  not  be  required. 
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Operational  Concept 

Panic  escape  platforms  or  chute  connection  collars  are  attached  to  the  MST 
at  levels  where  Centaur  &/or  payload  propellant  transfer  hazardous  operations 
take  place.  For  fire  and/or  explosive  vapor  threats,  personnel  would 
exit  the  clean  room  (or  other)  area  and  use  the  escape  chute  emergency  egress 
system  to  the  reach  ground  level  without  assistance.  Escape  chutes  would  be 
deployed  only  during  hazardous  operations.  They  would  be  stored  in 
weather-tight  mobile  containers  at  each  level  of  installation. 


Figure  F-1.  Launch  Tower  Emergency  Escape  Chute 

Configuration  And  Operational  Concept 
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d.  One  or  more  escape  chutes  would  be  installed, 
depending  on  the  threat  level,  the  configuration  of  the 
clean  room  and  launch  tower  superstructure,  and  range  safety 
directives. 

e.  Escaping  personnel  will  enter  the  escape  chute 
system  at  the  hazard  elevation  and  exit  chute  at  ground 
level  without  any  outside  assistance  at  either  level.  The 
crew  making  the  emergency  evacuation  may  assist  each  other 
at  the  top  or  ground  level  locations,  as  required.  However, 
there  will  be  no  additional  personnel  standing  by  at  either 
chute  location  to  provide  entry  or  egress  assistance. 

f.  Each  escape  chute  system  would  be  protected  by  a 
separate,  ref lectorized  outer  cover  to  provide  radiant  and 
conductive  heat  protection  from  clean  room  or  other  fire 
threats.  The  ref lectorized  cover  is  needed  only  for  those 
elevations  where  fire  threats  may  occur,  and  need  not  extend 
the  full  length  of  the  fully  operational  chute. 

g.  Upon  completion  of  the  hazardous  operation  or  the 
emergency  egress,  the  escape  chute  system  (s)  would  be 
removed  from  the  launch  tower,  cleaned  and  stored,  and 
otherwise  processed  for  re-use. 

5.  Launch  Tower  Escape  Chute  Performance  Specifications. 

a.  The  escape  chute  system  shall  be  of  sufficient 
diameter  throughout  its  length  to  accommodate  persons 
attired  in  NASA-developed  Self-Contained  Atmospheric 
Protective  Ensembles  ( SCAPE ) .  The  minimum  required 
diameter  of  the  upper  anchor  ring  for  entry  into  the  escape 
chute  tube  at  top  of  the  system  shall  be  TBD  feet. 
Commercially  available  systems  have  topside  anchor  systems 
in  the  2  to  3-foot  diameter  range.  Personnel  in  SCAPE  with 
portable  air  bottles  may  require  a  larger  opening.  The 
minimum  required  diameter  of  the  lower  anchor  ring  for 
egress  from  the  escape  chute  tube  at  ground  level  shall  be 
TBD  feet. 


b.  The  escape  chute  web/fabric  sections  shall  be 
constructed  of  high  tensile  strength,  non-corrosive  material 
(s)  that  are  resistant  to  Atlantic  and  Pacific  coast  salt 
water  spray,  wind,  temperature,  UV  radiation  and  other 
weather  conditions.  The  expected  maximum  simultaneous 
evacuee  loading  that  the  chute  must  safely  support  is  10 
personnel  attired  in  SCAPE  with  a  total  weight  of  2,500 
pounds . 


c.  The  ref lectorized  outer  cover  shall  consist  of  a 
NFPA-compliant,  heat-resistant,  reflective  material,  such  as 
that  produced  by  the  Centex  Corporation.  Such  material 
shall  be  resistant  to  Atlantic  and  Pacific  coast  salt  water 


spray,  wind,  temperature,  UV  radiation  and  other  weather 
conditions,  to  the  maximiim  extent  possible. 

d.  The  escape  chute  upper  anchor  system  shall  be 
capable  of  being  secured  to  CCAS  and  VAFB  launch  tower 
superstructure  steel  members  at  various  locations  (See 
Figure  F-1).  The  design  of  the  upper  anchor  section,  panic 
platform  (if  required)  and  connections  to  the  outer  edge  of 
the  launch  tower  shall  provide  a  continuous  enclosed  area  to 
safely  enter  the  chute.  The  entry  system  design  shall 
account  for  the  panic  evacuation  of  personnel  in  ciimbersome 
SCAPE  suits  with  limited  visibility  and  dexterity. 

e.  The  escape  chute  assembly  must  be  capable  of  being 
positioned  at  the  upper  level  hazard  area  and  anchored  at 
the  ground  level  (if  required)  to  provide  the  required 
lateral  clearance  for  effective  use  of  the  chute  and  to 
avoid  ground-level  obstacles  in  the  exit  area. 

f.  The  escape  chute  system  must  be  capable  of 
providing  emergency  egress  from  launch  tower  hazard  areas 
without  assistance  from  additional/other  personnel  who  are 
not  a  part  of  the  hazardous  operation  crew.  Assistance 
shall  not  be  provided  at  either  the  elevated  chute  entry 
level  or  at  the  ground-level  chute  egress  point. 

g.  The  maximum  escape  chute  length  shall  be  TBD  feet 
(Approximately  200-ft).  The  maximum  length  of  the 
ref lectori zed  outer  cover  shall  be  TBD  (Approximately  100 
feet) . 


h.  The  escape  chute  system  shall  be  designed  for  ease 
of  installation,  deployment  and  retraction  and  reuse. 

i.  The  escape  chute  system  shall  include  a  wheeled, 
weather-tight  storage  container. 

j.  All  escape  chute  and  storage  container  metal 
components  shall  be  manufactured  of  stainless  steel . 

k.  The  escape  chute  system  shall  incligie 
manufacturer's  requirements  for  cleaning,  maintenance, 
repair  and  replacement  of  components  due  to  wear  and  tear, 
as  well  as  for  exposure  to  temperature  and  weather 
conditions.  A  detailed  installation,  deployment,  retraction 
and  maintenance  manual  also  shall  be  provided. 
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Potential  Commercial  Sources 


Baker  Safety  Equipment,  Inc. 
Pyles  Lane 

New  Castle,  Delaware  19720 
(302)  652-7080 

Ralph  T.  Baker,  President 


EVAC  Systems,  Inc. 

4200  Somerset,  Suite  230 
Prairie  Village,  Kansas  66208 
(913)  648-8546 

Rick  Boeshaar,  President 


7 .  Estimated  Cost 


$30  -$35K  per  200-ft  escape  chute  system. 


APPENDIX  6 


HAZARDOUS  MATERIAL  (HAZMAT)  EMERGENCY  RESPONSE  PLAN  for 
SPACE  VEHICLE  LAUNCH  SUPPORT  AND  PAYLOAD  PROCESSING 

CONTRACTORS 


Notes: 

1 .  This  docximent  is  intended  for  adoption  by  support 
contractors  at  Cape  Canaveral  Air  Station,  FL,  and 
Vandenberg  Air  Force  Base,  CA.  It  should  be  tailored  to  the 
specific  facility  site  conditions,  hazardous  operations  and 
dangerous  chemicals  that  are  applicable  to  each  contract 
operation. 

2.  The  plan  is  organized  in  accordance  with  OSHA  29 
CFR  1910.120  (q),  Emergency  response  to  hazardous  substance 
releases.  It  contains  all  of  the  minimum  requirements  for 
worker  safety,  planning,  training,  documentation  and  medical 
surveillance  that  are  mandated  by  OSHA  law. 
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DRAFT  HAZARDOUS  MATERIALS  (HAZMAT)  EMERGENCY  RESPONSE  PLAN 

FOR 

SPACE  VEHICLE  LAUNCH  SUPPORT  AND  PAYLOAD  PROCESSING 

CONTRACTORS 


1.  PURPOSE 

This  plan  details  policies,  procedures,  responsibilities  < 

and  required  actions  that  govern  the  emergency  response  of 
(Company  Name)  management  and  employees  to  the  actual  or 
potential  accidental  release  or  spill  of  hazardous 
materials/chemicals  (HAZMAT)  on  or  nearby  Cape  Canaveral  Air 
Station  (CCAS),  FL,  and  Vandenberg  Air  Force  Base  (VAFB),  CA. 

2 .  SCOPE 

a.  The  title  of  this  document  is  the  {Company  Name) 

HAZMAT  Emergency  Response  Plan  (The  Plan). 

b.  The  Plan  defines  actions  and  procedures  to  minimize 
the  health  and  safety  hazards  to  company  and  government 
employees,  other  personnel  on  CCAS/ (VAFB),  and  the  general 
public  during  the  company’s  response  to  any  unplanned,  sudden 
release  (or  potential  release)  of  HAZMAT  that  may  occur  during 
the  accomplishment  of  space  launch  vehicle  mission  support  and 
payload  processing  operations. 

3 .  DEFINITIONS 

a.  Release  -  Any  spilling,  leaking,  pumping,  pouring, 
emitting,  emptying,  discharging,  injecting,  leaching,  dumping, 
or  disposing  of  a  pollutant  or  potential  pollutant  into  the 
environment . 

b.  Incidental  Release  -  A  small  liquid  spill  or  vapor 
release  that  can  be  terminated  and  cleaned  up  by  properly 
trained  and  equipped  (Company  Name) employees  within  the  spill 
site.  The  mandatory  conditions  for  the  declaration  of  an 
incidental  release  are: 

(1)  The  chemical  identity  of  the  released  material 

is  known.  y 

(2)  The  spill  is  small: 

(a)  A  liquid  chemical  spill  area  of  100 
square  feet  or  less  (approximately  10  gallons)  on  a  flat, 
smooth,  impervious  surface.  Associated  vapor  releases  are 
contained  within  the  work  area  and  do  not  constitute  a 
chemical  exposure  health  hazard  to  unprotected  personnel . . 
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(b)  A  powdered  or  granular  chemical  spill  of 
10  pounds  or  less  (covers  an  area  of  approximately  4  square 
feet) . 
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(c)  Gaseous  chemical  releases  that  are 
contained  within  the  work  area  and  do  not  constitute  a 
chemical  exposure  health  hazard  to  unprotected  personnel. 

- (3)  The  HAZMAT  incident  does  not  involve  a  fire  or 
explosion,  and  does  not  pollute  air,  water  or  land. 

(4)  CCAS/VAFB  Medical  or  Fire  Department  HAZMAT 
Response  Team  or  other  assistance  from  the  CCAS/VAFB  disaster 
response  force  is  not  required. 

(5)  Sufficient  trained  and  certified  (Company 
Name)  personnel,  personal  protective  equipment  (PPE)  and  Spill 
Response  Cart  inventory  exist  within  the  (COMPANY  NAME)  work 
area  to  contain  and  neutralize  the  spill  or  released  chemical 
(s)  and  to  decontaminate  and  clean  up  the  spill  site. 

c.  HAZMAT  Emergency  -  any  unplanned,  sudden  release  of 
a  chemical  or  hazardous  waste  material  that  is  beyond 
the (Company  Name)  immediate  response  capability  of  the  work 
area  or  pollutes  the  environment.  Any  potential  release  of  a 
HAZMAT  associated  with  a  system  or  material  failure,  equipment 
or  vehicle  accident. 

(1)  Any  HAZMAT  incident  that  results  in  fire, 
explosion  or  personnel  injury,  or  pollutes  the  air,  water,  or 
land. 

( 2 )  Any  HAZMAT  incident  that  results  in  the 
initiation  of  a  911  assistance  call  to  CCAS/VAFB  fire, 
medical,  security  and/or  bioenvironmental  respondents. 

(3)  Incidents  involving  actual  or  potential 
chemical  exposures  that  present  an  imminent  danger  to 
unprotected  personnel  and/or  the  environment. 

d.  Spill  Response  Carts  -  Pre-positioned  in  each 
(Company  Name)  facility  or  location  supporting  CCAS/VAFB  space 
launch  vehicle  support,  payload  processing  ,  fuels  and 
propellants  storage,  handling  and  transfer,  fuel  storage  and 
transfer  system  O&M,  and  logistics  and  transportation 
operations  support  facilities  involving  hazardous  chemicals. 
Contain  sufficient  PPE,  materials,  tools  and  eq[uipment  to 
support  (Company  Neime)  work  area  spill  response  operations  to 
include:  Material  Safety  Data  Sheets  (MSDS)  for  chemicals 
used  in  the  work  area,  neutralizers,  absorbent  materials  and 
spill  containment  devices  (dikes)  for  spill  control, 
neutralization,  decon  and  cleanup  operations. 
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4.  MANDATORY  FEDERAL  REGULATIONS  COMPLIANCE  REQUIREMENTS 

This  Plan  fulfills  the  explicit  planning  requirements  of 
OSHA,  EPA  and  DOT  Federal  Regulations  for  HAZMAT  emergency 
response.  In  cases  of  overlapping  requirements,  the  most 
restrictive  or  comprehensive  provision  has  been  adopted  into 
the  (Company  Name)  Plan.  Applicable  regulations  are  listed 
below. 


a.  OSHA  Hazardous  Waste  Operations  and  Emergency 
Response,  29  CFR  Part  1910. 

(1)  Section  1910.120  (q).  Emergency  Response  to 

Hazardous  Substance  Releases.  Applies  to  employers  whose 
employees  are  involved  in  emergency  response  operations  for 
releases  of,  or  substantial  releases  of,  hazardous  substances 
without  regard  to  the  location  of  the  hazard. 

(2)  Section  1910.120  (q)(l).  Emergency  Response 

Plan,  requires  compliance  with  Section  1910.38  (a).  Employee 
Emergency  Plans  and  Fire  Prevention  Plans  -  Emergency  Action 
Plan.  These  sections  apply  to  employers  whose  employees  will 
evacuate  from  the  danger  area  and  do  not  assist  in  handling 
the  emergency. 

(3)  Section  1910.1200  (e).  Written  Hazard 

Communication  Program,  requires  plans  and  procedures  for 
employees  that  clean  up  a  small  spill  or  release  within  the 
spill  site  where  there  is  no  potential  safety  or  health  hazard 
from  fire,  explosion  or  chemical  exposure. 

b.  EPA  Hazardous  Waste  Regulations  -  40  CFR  Part  262, 

Standards  Applicable  to  Generators  of  Hazardous  Waste. 

(1)  Section  262.34  (a)(4).  Accumulation  Time  (90- 
day),  requires  compliance  with  40  CFR  Part  265,  Interim  Status 
Standards  for  Owners  and  Operators  of  Hazardous  Waste 
Treatment,  Storage  and  Disposal  Facilities,  as  follows: 

(a)  40  CFR  265.16  -  Personnel  Training  ^ 

(b)  40  CFR  265,  Subpart  C  -  Preparedness  and 
Prevention  (Sections  265.30-265.34) 

(c)  40  CFR  265,  Subpart  D  -  Contingency  Plan  ^ 

and  Emergency  Procedures  (Sections  265.51-265.56) 

c.  EPA  Designation,  Reportable  Quantities,  and 
Notification  Requirements  for  Hazardous  Siobstances  under 
CERCLA  -  40  CFR  Part  302,  Designation,  Reportable  Quantities 
and  Notification,  Table  302.4,  List  of  Hazardous  Substances 
and  Reportable  Quantities  (RQ). 
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d.  EPA  Superfund  Amendments  and  Reauthorization  Act 
(SA^)  of  1986  -  40  CFR  Part  355,  Emergency  Planning  and 
Notification  (Sections  355.10  -  355.50)  and  Appendices  A  &  B, 
The  List  of  Extremely  Hazardous  Substances  and  Their  Threshold 
Planning  Quantities. 

e.  DOT  Hazardous  Materials,  Substances  and  Waste 

Regulations  -  49  CFR  Part  172,  HAZMAT  Table,  Special 

Provisions,  HAZMAT  Communications  Requirements,  Emergency 
Response  Information  and  Training  Recpiirements . 

( 1 )  Subpart  G  -  Emergency  Response  Information 
(Sections  172.600  -  172.604) 

(2)  49  CFR  172,  Subpart  H  -  Training  (Sections 
172.700  -  172.704) 

5.  APPLICABLE  AIR  FORCE  DIRECTIVES 

a.  Air  Force  Instruction  32-4002,  Hazardous  Material; 
Emergency  Planning  and  Response  Compliance,  9  May  1994. 

b.  Air  Force  Instruction  32-4001,  Disaster 

Preparedness  Planning  And  Operations,  6  May  1994. 

c.  Air  Force  Instruction  91-301,  Air  Force 

Occupational  And  Environmental,  19  May  1994. 

d.  30th  Space  Wing  or  Det  1,  45th  Space  Wing,  Disaster 
Preparedness  Operations  Plan,  OPLAN  355-1,  Volvme  1,  (Date). 

6.  APPLICABLE  (COMPANY  NAME)  DOCUMENTS. 

Relevant  examples  of  Company  policy  directive  topic 
areas  (titles  are  estimated)  to  cite  in  this  section  are 
listed.  Use  current  Company  policy  and  procedures  documents. 

•  Hazardous  Materials  (HAZMAT)  Incident  Response  and 
Reporting. 

•  Transporting,  Handling  and  Storing  Hazardous 
Materials . 

•  Hazardous  and  Controlled  Waste  Management. 

•  Hazard  Communication  Program  To  Inform  Employees  of 
Hazards . 

•  Department  of  Labor  Inspections. 

•  Respiratory  Protection  Program. 

•  Combustible  Liquid  &  Oxidizer  Storage. 

•  Hypergol  Container/Transportation  System  &  Spacecraft 
Component  Maintenance,  Cleaning  and  Decontamination. 

•  Medical  Surveillance  Program  for  Hazardous  Operations 
Personnel  and  HAZMAT  Emergency  Responders. 
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7. 


AMENDMENT  OF  THE  PLAN 


a.  This  plan  will  be  reviewed  and  amended,  as 
necessary,  whenever: 

(1)  Applicable (Company  Name),  USAF  or  Federal 
(EPA,  DOT  or  OSHA)  regulations  or  policies/procedures  change. 

.  (2)  This  plan  fails  in  an  emergency. 

(3)  (Company  Name)  facilities  or  CCAS/VAFB  launch 
vehicle  or  payload  system  changes  result  in  a  material 
increase  in  potential  for  fire,  explosion  or  HAZMAT  release  or 
require  emergency  response  actions  to  change. 

(4)  Annually,  for  organizational  and  technical 
sufficiency,  if  none  of  the  above  apply. 

b.  Annexes  to  this  plan  will  be  revised  annually  to 
reflect  changes  in  (Company  Name) 

facilities  or  launch/payload  systems,  or  when  significant 
changes  in  responsible  personnel  or  emergency  response 
materials  and  equipment  require  an  update  of  the  data 
presented  therein. 

8.  (COMPANY  NAME) INCIDENT  COMMAND  SYSTEM  (ICS) 

a.  (Company  Name)  Incident  Command  System  -  a  modular 
organizational  structure  euid  command  and  control  system  that 
defines  (Company  Name) employee  roles  and  responsibilities  in 
HAZMAT  emergency  response  operations.  Figure  G-1. 

b.  (Company  Name)  HAZMAT  Emergency  Response  Team  -  the 
minimum  required  organization  and  personnel  to  conduct  HAZMAT 
emergency  response  operations  required  by  AFI  32-4002,  as 
depicted  in  Figure  G-1. 

(1)  The  company  on-site  command  and  control 
element  consists  of  a  Team  Commander  (1  person)  and  Safety- 
Communications  Officer  (1  person). 

(2)  (Company  Name) HAZMAT  emergency  response 
operations  in  actual  or  suspected  hazardous/toxic  chemical 
threat  areas  (Hot  Zones)  are  conducted  by  4-person  (minimvun) 
teams: 


(a)  A  Site  Entry  Team  and  a  Backup  Site  Entry 
Team  of  two  personnel  each. 

(b)  A  Restup  Site  Entry  Team  of  two  persons 
may  be  added  when  multiple  site  entries  require  significant 
rest  and  recuperation  between  shifts. 
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A 


Optional,  But  Recommended 
For  Continuous  Site  Entry 
Rotation  (See  Figure  2) 


Hardwau'e/System 
Restup  Site 
Entry  Team 


2  ea.  OSHA-Compliant 
HAZMAT  Technicians 


Figure  G-1.  (Company  Name)  HAZMAT  Emergency  Response  Team  and 
Incident  Command  System  (ICS) 


c.  (Company  Name)  HAZMAT  Emergency  Response  Team 
Commander 

(1)  The  designated  (in  writing)  responsible 
(Company  Name)  employee (s)  who  is (are)  in  charge  of  (Company 
Name)HAZMAT  emergency  response  operations  at  each  specific 
work  location  where  accidental  chemical  releases  may  occur. 
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(2)  Trained  to  29  CFR  1910.120  (q)  HAZMAT  Incident 
Commander  requirements. 

(3)  Responsible  for  the  health  and  safety  of  all 
(Company  Name) Team  members  during '  HAZMAT  emergency  response 
operations  and  for  the  proper  selection  and  use  of  required 
personal  protective  equipment. 

(4)  Coordinates  and  directs  all  (Company  Name) 

resources  in  response  to  CCAS/VAFB/USAF  HAZMAT  Incident 
Commander  (Senior  Fire  Officer)  or  CCAS/VAFB  Disaster  Response  ^ 

Force  Commander  (Base  Commander)  requirements. 

(5)  Serves  as  CCAS/VAFB  HAZMAT  Incident  Commander 
at  the  company  workplace  chemical  release  incident  site  until 
relieved  by  CCAS/VAFB  Fire  Department  Senior  Fire  Officer 
(SFO),  CCAS/VAFB/USAF  HAZMAT  Team  Incident  Commander,  or 
CCAS/VAFB  Disaster  Response  Force  Commander  (Base  Commander). 

d.  (Compciny  Name)  Safety-Communications  Officer 

(1)  (Company  Name) safety  individual  on  site  during 
HAZMAT  emergency  response  operations. 

(2)  Trained  to  29  CFR  1910.120  (q)  HAZMAT 

technician  requirements . 

(3)  Assists  Incident  Commanders  and  identifies  and 
evaluates  hazards  at  the  spill/release  site. 

(4)  Directs  (Company  Name) incident  response 
termination  and  release  area  evacuation,  if  Immediately 
Dangerous  To  Life  Or  Health  (IDLH)  conditions  are  identified 
at  the  incident  site.  IDLH  conditions  are  defined  as: 

(a)  An  atmospheric  concentration  of  any 
toxic,  corrosive  or  axphyxiant  substance  that  poses  an 
immediate  threat  to  life,  or  would  cause  irreversible  or 
delayed  health  effects,  or  would  interfere  with  an 
individual • s  ability  to  escape  from  a  dangerous  atmosphere 
that  are  identified  by  air  monitoring,  visual,  or  other 
detection  means  and  that  would  affect  unprotected  personnel. 

(b)  The  imminent  danger  of  fire  or  detonation 
of  explosive  vapor  concentrations,  ignition  of  solid  rocket 
motor  propellant  or  the  detonation  of  ordnance  associated  with 
launch  vehicles,  payloads  or  support  facilities  and  vehicles. 
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e.  (Company  Name)  Site  Entry  Teams 

(1)  Site  Entry  Teams 

(a)  .  Provide  HAZMAT  emergency  response 
specialized  technical  support  to  the  CCAS/VAFB  fire 
department's  HAZMAT  Response  Team  or  DRF  lAW  AFI  32-4002, 
OPLAN  355-1  and  other  company  and/or  USAF  applicable  hazardous 
operations  emergency  procedures  documents. 

(b)  Trained  to  29  CFR  1910.120  (q)  HAZMAT 
technician  requirements . 

(c)  Perform  specific  hardware  tasks  to 
prevent,  control  and  stop  the  release  of  hazardous  chemicals 
caused  by  mechanical  malfunctions  or  material  failures. 
Systems  or  facilities  requiring  such  technical  support 
capability  include,  but  are  not  limited  to:  payloads  and 
launch  vehicle  propellant  storage  tanks/transfer  systems,  bulk 
hypergol  transfer  systems  and  components,  hypergol  storage 
systems  and  containers,  launch  vehicle  and  payload  support 
equipment  and/or  specialized  facility  systems  supporting 
launch  vehicle  or  payload  processing  operations. 

(d)  Other  duties  that  also  may  be  directed  by 
the  CCAS/VAFB  HAZMAT  Response  Team  Incident  Commander  or  DRF 
commander  include: 


•  Assistance  in  the  containment  and 
neutralization  of  the  HAZMAT. 

•  Site  cleanup. 

(2)  Backup  &  Restup  Site  Entry  Teams 

(a)  Standby  Site  Entry  Team  personnel  for 
emergency  assistance  or  rescue  of  the  Site  Entry  Team  inside 
the  hot  zone. 

(b)  Trained  to  29  CFR  1910.120  (q)  HAZMAT 

technician  requirements . 

(c)  May  assist  in  site  cleanup,  if  directed 
by  the  CCAS/VAFB  HAZMAT  Incident  Commander. 

(3)  3-Team  Approach 

Ensures  adequate  rest  and  cool-down  of  entry 
teams  donned  in  SCAPE  or  Level  A  PPE  before  next  re-entry. 
Figure  G-2.  The  1st  entry  team  goes  to  restup;  the  1st  backup 
team  goes  to  entry,  and  1st  the  restup  team  goes  to  backup. 
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9.  CCAS/VAFB  INCIDENT  COMMAND  SYSTEM  (ICS) 

a.  The  CCAS/VAFB  ICS  is  the  modular  organizational 
structure  and  command  and  control  system  that  defines 
CCAS/VAFB^  Disaster  Response  Force  (DRF)  component  roles  and 
responsibilities  in  HAZMAT  emergency  response  operations  on  or 
nearby  CCAS/VAFB.  Det  1,  45  SPW  OPLAN  355-1,  Disaster 
Preparedness  Operations  Plan,  defines  the  CCAS/VAFB  ICS 
structure,  which  shall  be  used  for  all  HAZMAT  emergency 
response  operations-  Figure  G-3  shows  this  ICS  adopted  for 
joint  military-contractor  emergency  actions. 

b.  The  DRF  on-scene  commander  is  the  HAZMAT  emergency 
response  incident  commander.  This  will,  normally,  be  the 
CCAS/VAFB  Base  Commander,  the  CCAS/VAFB  Deputy  Base  Commander, 
the  CCAS/VAFB  Fire  Chief  or  the  Senior  Fire  Officer  on  the 
scene. 

c.  As  a  minimum,  the  DRF  on-scene  commanders  will  be 
trained  to  29  CFR  1910.120  (q)  HAZMAT  Incident  Commander 
requirements . 

d.  DRF  commanders  and  fire  department  personnel  are 
not  trained  and  experienced  to  assess  the  system-level  safety 
and  technical  issues  associated  with  HAZMAT  release  involving 
space  launch  and  payload  processing  systems,  equipment  and 
facilities.  Therefore,  Det  1,  45  SPW  OPLAN  355-1  and  the 
CCAS/VAFB  HAZMAT  Emergency  Response  Plan  require  CCAS/VAFB 
prime  contractors  to  provide  emergency  response  teams  who  are 
available,  if  needed,  to  assist  the  CCAS/VAFB  HAZMAT  Response 
Team  in  incident  response  and  cleanup  activities.  This 
requirement  applies  to  all  contractor  organizations  that 
provide  personnel  in  support  of  hazardous  operations  or  who 
may  operate  or  maintain  systems  or  equipment  that  can  be 
involved  in  HAZMAT  release/spill  incidents. 

e.  In  compliance,  (Company  Name) will  provide  the 
(Company  Name)HAZMAT  Emergency  Response  Team,  as  defined  in 
Paragraph  8,  above. 

f.  The  CCAS/VAFB  DRF  Incident  Command  System  with 
civilian  contractor  subordinate  HAZMAT  emergency  response 
teams  is  depicted  in  Figure  G-3.  Company  HAZMAT  Emergency 
Response  Teams  must  consist,  as  a  minimum,  of  a  Company 
Incident  Commander,  Safety-Communications  Officer  and  HAZMAT 
Entry  Teams  (2-person  hot  zone  entry  teams,  with  2-person 
backup  team)  at  every  CCAS/VAFB  facility  location  where 
company  employees  may  be  participants  in  HAZMAT  emergency 
response  operations.  The  (Company  Name) ICS  is  attached  at  a 
subordinate  level  to  the  Fire  Department,  and  responds  to  the 
direction  of  the  DRF  Commander,  through  the  HAZMAT  Team  leader 
during  HAZMAT  emergency  response  operations. 
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2  ea.  OSHA-Compliant 
HA2MAT  Technicians 


2  ea  OSHA-Compliant 
HAZMAT  Technicians 


2  ea  OSHA-Compliant 
HAZMAT  Technicians 
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/ 


Figure  G-3.  CCAS/VAFB  OSHA-Compliant  Incident  Command  System 
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10.  CCAS/VAFB  HAZMAT  RELEASE  INCIDENT  CONCEPT  OF  OPERATIONS 

a.  The  CCAS/VAFB  HAZMAT  Emergency  Response  Concept  Of 
Operations  (CONORS)  defines  the  basic  actions  and  interactions 
of  the  CCAS/VAFB  DRF  during  a  response  to  an  accidental  HAZMAT 
release  on  CCAS/VAFB.  It  is  intended  to  depict  the  time- 
phased  assumption  of  command  and  control  for  both  (Company 
Name) personnel  and  the  other  military  and  support  contractor 
(Fire  Department)  elements  of  the  DRF,  and  the  mechanics  for 
directing  incident  response  forces. 

b.  The  purpose  of  this  CONORS  is  to  define  a  realistic 
set  of  emergency  conditions  that  would  require  the  employment 
of  (Company  Name) personnel  in  support  of  the  CCAS/VAFB  HAZMAT 
Response  Team.  The  CONORS  is  organized  on  a  timeline  basis, 
and  is  built  upon  a  foundation  of  reasonably  correct  command 
and  control  decisions  being  made  by  both  (Company  Name)  and 
DRF  incident  commanders. 

c.  HAZMAT  incident  command  and  control 
responsibilities  and  interrelationships  with  the 
site/complex/facility  Officer- In-Charge  (OIC),  Non- 
Commissioned  Officer-In-Charge  (NCOIC)  and  the  DRF  immediately 
following  the  discovery  of  a  hypergolic/HAZMAT  chemical 
release  are  detailed  in  the  following  subparagraphs. 

(1)  Definition  of  HAZMAT  Emergency  Response 

Activities 

OSHA  29  CFR  1910.120  (q)  standards  for  HAZMAT 
emergency  response  apply  to  all  USAF  and  civilian  contractor 
employers  whose  employees  (USAF  military  &  civil  servant  or 
contractor)  participate  in  the  emergency  response  to  hazardous 
chemical  releases.  Emergency  response  actions  include: 

(a)  Entry  into  the  chemical  release  area  (hot 
zone)  to  identify  and  terminate  the  leak/release  situation, 
rescue  personnel,  or  to  combat  fires,  including  backup  forces; 

(b)  Direction,  command  and  control  of  any 
personnel  taking  part  in  the  HAZMAT  emergency  response; 

(c)  Assessment  of  incident  site  safety 
conditions,  monitoring  of  hazards  and  determination  of 
response  personnel  personal  protective  equipment  requirements; 

(d)  Participation  of  site  and  personnel 
decontamination  and  cleanup  resulting  from  the  incident  and/or 
incident  response  operations. 


(e)  As  a  general  rule,  any  person  who  does 
not  immediately  evacuate  the  incident  area,  and  who  may  be  a 
potential  or  actual  contributor  to  the  HAZMAT  release/cleanup 
effort,  must  be  trained  and  protected  to  the  OSHA  standard  for 
HAZMAT  emergency  response. 

(2)  The  Initial  HAZMAT  Release  Discovery 

Situation 

(a)  As  specified  in  our  contract  deliverable 
requirements,  (Company  Ncune)  employees  are  participants 
and/or  are  present  on-site,  during  hazardous  operations 
involving  HAZMAT  chemicals  (hypergolic  and  cryogenic 
propellants,  solid  propellants,  ordnance,  and  other  toxic 
chemicals)  at  CCAS/VAFB  facilities. 

(b)  Initial  Emergency  Immediate  Response 
Actions  (Any  Employee) 

1  Discoverer  sounds  verbal  alarm  in 

immediate  area. 

2  If  imminent  danger  (fire, 
explosion,  hazardous  chemical  exposure  or  personnel  injury) , 
the  discoverer: 


•  Activates  area  alarms  &  emergency 
systems . 

•  Assists  injured  personnel,  if 
possible. 

•  Evacuates  facility  via  safe  route. 

•  Notifies  911. 

•  Proceeds  to  marshaling  area  and 
reports  to  company  incident  commander 
or  Complex/facility  OIC/NCOIC. 

•  Advises  Company  or  USAF  incident 
commander  on  specifics  at  emergency 
incident  site  upon  his/her  arrival. 

•  Remains  with  company  incident 

commander.  Briefs  CCAS/VAFB  incident 
commander  (senior  fire  officer)  upon 
his/her  arrival  at  the  incident  site 
area. 

(3)  First  Response  By  Fully-Protected  Personnel 

(a)  Company  personnel  who  are  fully 
protected  against  toxic  chemical  vapor  and  liquid  contact 
threats,  i.e.  donned  in  OSHA  Level  A  protective  ensembles  or 
SCAPE  may  remain  in  a  incident  area  to  deal  with  the 
release/leak  situation,  only  if  the  following  conditions  are 
met: 
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•  Personnel  are  trained  to  the  OSHA 
Technician  Level 

•  No  explosive  or  fire  threat  exists. 

'•  Full  OSHA  Level  A  protection  is  worn 
and  sufficient  breathing  air  is 
available. 

•  All  activities  are  monitored  by  the 
company/USAF  command  and  control 
structure  ( blockhouse ) . 

(b)  Actual  emergency  response  operations  may 
not  be  started  in  the  hazard  area  until  the  (Company  Name) 
HAZMAT  Emergency  Response  Team  Incident  Commander  and 
Communications-Safety  Officer  are  at  the  designated  command 
and  control  location,  are  in  communication  with  the 
personnel  at  the  release  site,  and  have  formally  taken 
charge  of  the  operation. 

(c)  All  release  site  actions  to  identify, 
isolate  and/or  terminate  a  release  situation  must  be  in 
accordance  with  the  written  company/USAF  emergency 
procedures  annex  for  the  hazardous  operation  task  that 
generated  the  incident/situation. 

(d)  If  extraordinary  measures  are  required 
that  are  not  covered  by  written  Company  or  Air  Force 
procedures,  such  actions  will  not  be  taken  until  authorized 
by  the  DRF  Incident  Commander,  following  consultations  with 
senior  systems  engineering.  Range  Safety,  Pad  Safety 
personnel  and  other  appropriate  personnel. 

(4)  The  Responsible  Company  On-Scene  Task 

Supervisor 


(a)  When  an  accidental  release  occurs,  the 
(Company  Name)  supervisor  of  the  task  that  generated  or 
initiated  the  emergency  condition  is  responsible  to  take  the 
emergency  actions  required  for  the  safe  evacuation  of 
personnel,  the  911  notification  that  a  HAZMAT  release 
incident  has  occurred,  and  the  activation  of  emergency 
systems . 


(b)  Unless  trained  as  an  OSHA  Incident 
Commander,  the  task  supervisor  does  not  direct  employees  to 
identify,  mitigate,  control  or  terminate  the  accidental 
release. 


(c)  Upon  the  arrival  of  the  designated 
Company  HAZMAT  Emergency  Response  Team  Commander  or  the 
Complex/Facility  military  OIC/NCOIC  Incident  Commander,  or  the 
DRF  Incident  Commander  at  the  incident  site,  command  and 
control  of  Company  employees  is  passed  from  the  initial 
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responsible  supervisor  to  the  trained  Incident  Commander.  The 
responsible  supervisor  briefs  the  arriving  Incident  Commander 
on  all  known  incident  factors  and  remains  available  for 
further  clarifications  and  consultations  until  dismissed. 

(5)  The  (Company  Name)  HAZMAT  Emergency  Response 
Team  Incident  Commander 

(a)  The  (Company  Name)  HAZMAT  Emergency 
Response  Team  Incident  Commander  seeks  out  the  On-Scene  Task 
Supervisor  and  formally  assumes  the  responsibility  as  the 
initial  incident  commander.  He/she  is  responsible,  by  OSHA 
Law,  for  the  safety  and  welfare  of  company  employees  for  the 
duration  of  the  incident.  The  Company  Incident  Commander  is 
in  charge  of  all  emergency  response  actions  by  all  personnel 
(company,  military,  civil  servant  &  other  contractors)  until 
the  arrival  of  the  site/complex/facility  Officer  In  Charge 
(OIC)  or  Non-Commissioned  Officer  In  Charge  (NCOIC),  the  DRF 
senior  fire  officer,  or  the  DRF  Incident  Commander. 

1  The  company  incident  commander 
coordinates  all  emergency  actions  with  his/her  Safety- 
Communications  Officer,  as  well  as  pad  and/or  range  safety, 
as  he/she  authorizes  and  directs  the  on-scene  emergency 
response  actions  of  company  employees. 

2  Initial  emergency  response  actions 
include  sounding  of  alarms,  notification  of  911,  rescue  of 
injured  personnel,  the  identification  of  safe  evacuation 
routes,  directing/ assisting  the  evacuation,  and  activation 
of  emergency  fire  and  exhaust  systems. 

(b)  If  the  Complex  (Facility)  OIC/NCOIC  are 
not  available  to  assume  command,  the  (Company  Name)  task 
supervisor/incident  commander  remains  in  charge  of  the 
emergency  operation  until  relieved  by  the  Disaster  Response 
Force  on-scene  commander  (usually,  the  senior  fire  officer, 
the  CCAS/VAFB  Base  Commander  or  the  CCAS/VAFB  Deputy  Base 
Commander) . 

(6)  The  Complex  (Facility)  OIC/NCOIC  /Incident 

Commander 


The  site  OIC/NCOIC  seeks  out  the  responsible 
(Company  Name)  task  supervisor  and  assumes  incident  command 
at  the  earliest  possibility  consistent  with  safe  and  orderly 
evacuation  from  the  release  site.  The  OIC/NCOIC  establishes 
initial  entry  control  points  and  marshaling  area  personnel 
accountability  actions.  He/she  is  the  on-scene  interim  DRF 
incident  commander  at  the  site  until  the  arrival  of  the 
senior  fire  officer  (fire  chief  or  operations  assistant 
chief)  or  the  CCAS/VAFB  Base  Commander/Deputy  Base 
Commander,  who  assumes  command  of  the  situation. 


(7)  The  CCAS/VAFB  DRF  On-Scene  Incident  Commander 

(a)  The  DRF  commander  is  responsible  for  the 
command  and  control  of  all  personnel,  vehicles  and  equipment 
on  site  that  support  the  required  emergency  response 
operation  ( s ) . 

(b)  The  DRF  commander  assumes  command  from 
the  most  senior  incident  site  official  -  the  company 
incident  commander  or  the  complex  OIC/NCOIC.  The  DRF 
commander  is  briefed  on  all  site  hardware  and  chemical/fire 
hazard  conditions,  personnel  status,  and  suggested  incident 
response  activities  by  the  supervisors  who  witnessed  or 
participated  in  the  task  that  led  to  the  release,  and  those 
who  supervised  the  initial  emergency  response  (evacuation, 
rescue,  emergency  systems,  etc.)- 

(c)  The  DRF  Commander  may  transfer  command 
and  control  to  a  subordinate  incident  commander,  once 
initial  rescue,  fire  fighting  and/or  release  termination 
activities  are  complete.  In  general,  the  senior  fire 
officer  will  remain  on-site  as  the  incident  commander,  until 
all  decontamination  and  clean  up  activities  are  complete. 

(8)  Immediate  Rescue  of  Injured  Company /Other 
Employees  In  SCAPE 

(a)  The  rescue  and  initial  decontamination  of 
(Company  Name)  or  other  employees  in  SCAPE  that  are  injured 
in  an  area  of  high  toxic  chemical  contamination  must  be 
conducted  by  the  (Company  Name)  or  other  SCAPE  backup  crew. 
The  CCAS/VAFB  fire  department  will  be  at  a  fallback  position 
during  HAZOPS,  and  will  not  be  attired  in  a  fully-encapsulated 
ensemble.  It  will  take  from  15  to  30  minutes  for  them  to 
fully  dress  out  in  their  HAZMAT  emergency  response  Level  A 
(fully  encapsulated  protective  suit  &  SCBA)  personal 
protective  equipment  and  gain  entry  into  the  hot  zone  where 
the  injured  are  located,  once  they  have  been  notified  of  the 
incident . 


(b)  The  injured  company  employee  must  be 
immediately  assisted  by  the  company  backup  SCAPE  team  and/or 
any  uninjured  SCAPE  personnel  in  the  HAZOPS  area.  Casualties 
must  be  removed  from  the  contaminated  area  and  transported  to 
a  location  where  decontamination  and  transfer  to  the  fire- 
rescue  squad  can  take  place. 

(c)  Detailed  procedures  and  equipment  are 
required  to  ensure  the  casualty's  breathing  air  is  sufficient 
to  enable  removal  from  the  hazard  area  and  decon,  before 
removal  from  the  SCAPE  ensemble  in  initiated.  Injured  SCAPE 
personnel  on  tethered  air  will  require  transfer  to  a  portable 
bottle.  Other  uninjured  personnel  may  also  be  on  tethered 
systems,  and  will  have  to  carry  their  own  air  supply  bottles 


during  evacuation  from  the  accident  site.  This  situation 
requires  backup  team  members  to  be  in  backpack  air  supply 
ensembles  to  effect  the  rescue  and  extraction  of  an  injured 
employee.  Multiple  injuries  will  exponentially  compound  this 
rescue  equation  in  a  toxic  vapor  environment. 

11.  PRE-EMERGENCY  PLANNING  AND  COORDINATION  WITH  OUTSIDE 
PARTIES 


a.  The  (Company  Name)  Emergency  Preparedness 

Coordinator  will  submit  the  (Company  Name)  Hazardous 

Materials  Emergency  Response  Plan  to  the  CCAS/VAFB  Disaster 
Preparedness  Officer  for  coordination  and  approval  upon  its 
initial  submittal,  and  following  revisions  that  change  either 
policy,  responsibilities  or  emergency  response  procedures. 

b.  Following  USAF  approval  of  the  Plan  or  amended 

Plan,  copies  will  be  distributed  to: 

(1)  CCAS/VAFB  Fire  Departments  and  Security  Police 
(LBS  on  CCAS). 

(2)  CCAS/VAFB  Emergency  Medical  Services  and 

Environmental  Health  ( BOC  on  CCAS ) . 

(3)  NASA  KSC  Disaster  Preparedness  Office  and 

Fire  Chief  (BOC/CCAS  Only). 

(4)  The  emergency  preparedness  coordinators  of 
other  contractors  who  may  participate  or  interface  with 
(Company  Name)  HAZMAT  emergency  response  operations. 

(5)  Other  offices/organizations,  as  directed  by 

the  USAF. 


c.  The  (Company  Name)  Emergency  Preparedness 
Coordinator  will  represent  the  company  at  all  USAF  and  NASA 
KSC  meetings,  committees,  teams  or  similar  functions  regarding 
HAZMAT  emergency  planning  and  coordination  and/or  HAZMAT 
incident  emergency  response. 

d.  (Company  Name)  HAZMAT  Emergency  Response  teams 
will  participate  in  USAF-directed  HAZMAT  incident  response 
drills  and  exercises  to  determine  Plan  effectiveness  and 
(Company  Name)  employees’  emergency  response  readiness  and 
proficiency.  Such  exercises  may  include  response  by 
surrounding  community.  State  of  Florida  or  Federal  HAZMAT 
emergency  response  teams  or  representatives. 

e.  Formal,  direct  planning  and  coordination  with 
County  and  State  agencies  dealing  with  HAZMAT  incident 
emergency  response  planning  and  operations  will  be  conducted 
by  the  (Company  Name)  Emergency  Preparedness  Coordinator 
only  following  approval  from  the  USAF. 
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f.  A  copy  of  this  plan  will  be  provided  to  the 
Administrators  of  -the  (Names  of  military  and  local  area 
hospitals)  to  familiarize  them  with  the  properties  of 
hazardous  materials  handled  by  (Company  Name)  employees  and 
the  types  of  exposures,  injuries  and  illnesses  that  could 
result  from  a  HAZMAT  incident.  This  planning  action  is  taken 
because  of  the  possibility  that  these  hospitals  may  provide 
treatment  to  (Company  Nzune)  employees  who  are  injured  in  or 
respond  to  a  CCAS/VAFB  HAZMAT  incident. 

12.  PERSONNEL  ROLES,  LINES  OF  AUTHORITY  AND  COMMUNICATION 
a.  Personnel  Roles 

(1)  The  (Company  Name) Director,.  Support/Processing 
Operations  (Equivalent  Company  Line  Manager  (s)  Responsible 
For  Employees  Who  Conduct  Hazardous  Operations  or  Provide 
Systems  &  Facilities  Support,  And  Who  ,  By  Virtue  Of  Their  Job 
Description,  May  Be  Involved  In  A  HAZMAT  Emergency  Response), 
shall : 


(a)  Designate  (Company  Ncune) HAZMAT  Emergency 
Response  Team  Commanders  in  each  CCAS/VAFB  launch  complex, 
payload  processing  facility  or  fuel/hypergol  storage  area 
where  company  employees  may  be  involved  in  the  response  to  a 
HAZMAT  spill/release  incident. 

(List  Facility  Nomenclature  &  Facility  Number) 

(b)  Ensure  that  sufficient  (Company 

Name) HAZMAT  Emergency  Response  Team  Commanders  are  designated 
and  trained  to  maintain  coverage  in  each  facility  above  during 
each  duty  shift,  given  such  employee  availability  factors  as 
annual/sick  leave,  holidays,  other  absences  and  extended 
launch  schedules. 

(c)  Ensure  (Company  Name) HAZMAT  Emergency  • 

Response  Team  Commanders  are  trained  to  the  requirements  of 
this  Plan. 

(d)  Ensure  that  sufficient  Personal 

Protective  Equipment  (PPE)  are  maintained  at  designated 
(Company  Name)  facilities  and/or  work  areas  for  all  company 
personnel  trained  for  HAZMAT  incidental  and  emergency  response 
operations . 


(e)  Requisition  all  initial  inventory  items 
for  Spill  Response  Carts  at  all  designated  facilities,  above, 
and  will  ensure  all  materials,  tools  and  PPE  stored  in  these 
carts  are  maintained  in  servicecible  condition. 


(2)  The (Company  Name)  Director,  Logistics,  shall: 


(a)  Designate (Company  Name)  HAZMAT 
Emergency  Response  Team  Commanders,  Hardware  Teams  and  Backup 
Teams  for  Company  logistics  facilities  and  transportation 
operations . 


(b)  Ensure  that  sufficient  personnel  are 
designated  and  trained,  to  maintain  complete  HAZMAT  incidental 
and  emergency  spill  response  capabilities  in  each 
transportation  or  logistics  facility  during  each  duty  shift, 
given  such  employee  availability  factors  as  annual/sick  leave, 
holidays,  other  absences  or  extended  launch  operations. 

(c)  Ensure  logistics  employees  conducting 
HAZMAT  incidental  and  emergency  spill  response  operations  are 
trained  to  the  requirements  of  this  Plan. 

(d)  Ensure  that  sufficient  Personal 
Protective  Equipment  (PPE)  are  maintained  in  his/her  (COMPANY 
NAME)  facilities  and/or  work  areas  for  HAZMAT  incidental  and 
emergency  response  operations. 

(e)  Requisition  all  initial  inventory  items 
for  Spill  Response  Carts  in  facilities  under  his/her  control, 
and  will  ensure  all  materials,  tools  and  PPE  stored  in  these 
carts  are  maintained  in  serviceable  condition. 

(3)  The  Director,  (Company  Ncune)  Safety,  shall: 

(a)  Develop  and  coordinate  the  (Company 
Name) HAZMAT  Emergency  Response  Plan  (Docvunent  Numerical 
Designation) . 


(b)  Designate  the  (Company  Name) Emergency 
Preparedness  Coordinator  as  the  OPR  for  the  Company  HAZMAT 
Emergency  Response  Plan. 

(c)  Establish  training  requirements 
for (Company  Name) employees  involved  in  HAZMAT  incident 
emergency  response. 

(d)  Designate  work  area  HAZMAT  incident 
Safety-Communications  Officers  to  monitor  incidental  spill 
response  operations  in  (COMPANY  NAME)  processing  and  logistics 
facilities. 


(e)  Sufficient  Safety  Officers  will  be 
designated  and  trained  for  both  incidental  and  emergency 
response  coverage  during  each  duty  shift,  given  such  employee 
availability  factors  as  annual/sick  leave,  holidays,  other 
absences  or  extended  launch  schedules. 


Note:  Because  of  the  current  Launch  Base  Support  (LBS) 
contractor  requirement  to  provide  Pad  Safety  personnel  for 
all/most  hazardous  operations.  Company  safety  personnel  may 
not  be  sufficient  in  numbers  to  enable  the  designation  of 
an  incumbent  company  safety  professional  for  each  Safety- 
Communications  Officer  required  under  this  Plan.  In  such  a 
case,  it  is  suggested  that  the  companies  involved  work  within 
the  manpower  constraints  of  their  respective  contracts,  and 
consider  forming  composite  HAZMAT  Emergency  Response  Teams. 
The  Incident  Commander  and  all  entry  team  members  would  be 
from  Company  A,  while  the  Safety-Communications  Officer  would 
be  provided  by  LBS.  The  only  statutory  requirement  is  that 
all  team  members  are  fully  trained,  according  to  their 
specific  level  of  emergency  response  responsibility  as 
specified  by  OSHA  29  CFR  1910. 120 (q).  Such  arrangements  must 
be  coordinated  and  approved  by  the  Commander,  Det  1,  45th 
Space  Wing. 

(4)  (Company  Name) supervisors  in  work  areas  where 
incidental  spills  occur  will  conduct  “mop  &  sop”  spill 
response  actions  lAW  company  training  and  procedures  to 
include: 

(a)  Stopping  the  release. 

(b)  Containing  the  spilled  material  (s). 

(c)  Neutralizing  the  spilled  materials  and 
absorbing  the  resulting  material. 

(d)  Depositing  all  resulting  waste  material 
in  an  approved  drum  and  disposal  lAW  (Cite  Applicable  Company 
Policy  Document). 

(e)  Conducting  incidental  spill  area  and 

cleanup. 

(f)  Decontaminating  and  reservicing  PPE  and 

equipment . 

(g)  Initiating  dociimentation  to  replenish 
expended  supplies  and  materials  from  Spill  Response  Carts,  and 
completing  spill  docvunentation  required  by  (Cite  Applicable 
Company  Policy  Document ) . 

Supervisors  shall  ensure  that  all  personnel  involved  in 
incidental  spill  mop  and  sop  activities  are  fully  protected 
against  the  vapor  and/or  splash  contact  threats  of  the 

chemicals  involved.  The  mop  and  sop  of  incidental  releases  of 

hypergols  by  HAZOPS  personnel  already  in  SCAPE  is  included  in 
this  authorization. 
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(5)  (Company  Name)  supervisors  in  work  areas  where 
accidental  releases  occur  will  conduct  spill  response 
emergency  actions  lAW  company  training  and  procedures  to 
include: 

(a)  Sounding  alarms. 

(b)  Notifying  911. 

(c)  Activating  emergency  systems. 

(d)  Assisting  casualties. 

(e)  Ensuring  the  safe  evacuation  of  all 

personnel. 

(f)  Liaison  with  the  Company  HAZMAT  Emergency 
Response  Team  Commander  to  provide  specifics  of  incident  site 
conditions  and  system  status. 

(6)  (Company  Name) HAZMAT  Emergency  Response  Team 
Commanders  shall  conduct  emergency  response  actions  lAW  this 
Plan  to  include: 


(a)  Hardware  Team  safing  of  propellant 
transfer  systems  or  containers/vehicles,  facility  systems  or 
GSE,  and  containment  and  neutralization  of  the  HAZMAT  release. 

(b)  Decontamination  and  cleanup  of  the  spill 
area  by  Hardware  Teams,  if  such  assistance  is  requested  by  the 
CCAS/VAFB  Fire  Department  HAZMAT  Response  Team  Commander. 

(c)  Other  emergency  response  as  directed  by 
the  CCAS/VAFB  Fire  Department  HAZMAT  Emergency  Response  Team 
Commander. 


(7)  Annex  1  provides  a  directory  of  (Company  • 
Name) personnel  responsible  for  HAZMAT  emergency  response 
planning,  policy,  procedures  and  execution.  It  lists 
responsible  company  officers,  including  the  Emergency 

Preparedness  Coordinator,  HAZMAT  Emergency  Response  Team 
Commanders  and  Safety-Communications  Officers.  (Company 
Name) employees  who  require  additional  or  clarifying 

information  on  hazardous  materials  issues  or  emergency 
response  should  contact  the  applicable  person,  according  to 
this  Annex. 

b.  Lines  Of  Authority 

(1)  All  (Company  Name)  HAZMAT  emergency  response 
actions  are  conducted  under  the  cognizance  of  the  Air  Force 
Test  Director  (or  appropriate  title),  according  to  applicable 
Emergency  Procedures  Documents  and  OPLAN  355-1,  and  (List 
other  applicable  documents).  They  are  executed  under  the 
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CCAS/VAFB  Disaster  Response  Force  Incident  Command  System 
(ICS),  as  defined  in  this  Plan,  the  CCAS/VAFB  HAZMAT  Emergency 
Response  Plan,  and  OPLAN  355-1. 

(2)  During  the  initial  stage  of  a  HAZMAT  emergency 
(usually,  the  first  4-10  minutes),  the  (Company  Naune)  HAZMAT 
Emergency  Response  Team  Commander  is  the  Interim  CCAS/VAFB 
HAZMAT  Incident  Commander  until  relieved  by  the  first 
responding  more  senior,  OSHA-trained  incident  commander; 

•  The  Complex/Facility  OIC/NCOIC. 

•  The  CCAS/VAFB  Fire  Department  HAZMAT  Response 
Team  Incident  Commander  (usually  the  Senior  Fire 
Officer) . 

•  The  CCAS/VAFB  DRF  Commander  (Base  Commander, 
Deputy  Base  Commander  or  Fire  Chief) 

During  this  time,  his/her  responsibilities  will,  generally, 
include  taking  charge  of  alarms,  notifications,  initial 
emergency  actions,  assistance  with  the  injured,  facility 
evacuation  and  personnel  accountability,  as  defined  later  in 
this  plan. 


(3)  (Company  Name) HAZMAT  Emergency  Response  Team 
Commanders  have  full  authority  for  and  over  the  company 
personnel,  materials,  and  equipment  necessary  to  accomplish 
safe  and  effective  HAZMAT  emergency  response  operations, 
according  to  this  Plan.  Should  additional  assets  be  required 
during  an  emergency  response  operation  that  are  beyond  the 
Incident  Commander's  immediate  resources,  appropriate 
(Company  Name) Directors  will  respond  to  these  needs  on  an 
urgent  basis. 

c.  Communications 

(Define)  radio  net  will  be  used  by  (Company 
Name)  Emergency  Response  Team  Commsinders  for  radio 
communications  between  the  incident  site  and  the  DRF.  The  DRF 
will  formally  request  support  functions  that  may  be  required 
(safety,  security,  logistics,  environmental  health, 
transportation,  heavy  equipment,  etc.).  (Define)  radio  net 
will  be  the  backup. 

13.  EMERGENCY  RECOGNITION  AND  PREVENTION 

a.  CCAS/VAFB  Hazardous  Materials  Threats  Life  Cycle 

(1)  Figure  G-4  depicts  the  flow  of  a  "typical" 
hazardous  materials  commodity  from  its  receipt  and  storage  at 
CCAS/VAFB  Fuel  storage  Area  #1,  to  its  transfer  and/or  use 
during  a  payload  or  launch  vehicle  mission  or  ground  support 
task,  to  the  final  disposition  of  any  residue  as  hazardous 
waste.  Similar  flow  charts  identify  HAZMAT  storage,  handling 
and  transportation  at  VAFB.  Generalized  threats  that  could 
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CCA5  FUEL  STORAGE  AREA  #f 

PRODUCT  DEUVEFT  TO  CCAS  RECEMNa/STORAGE 


Figure  G-4.  CCAS  HAZMAT  Threat  Flow  Chart  Example 
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cause,  the  accidental  release  or  spill  of  HAZMAT  are  also 
identified. 

(2)  There  are  hundreds  of  hazardous  materials 
inventoried  by  support  contractors  on  CCAS/VAFB  that  are  used 
during  thousands  of  payload  and  Atlas,  Delta  or  Titan  launch 
processing  operations.  Possible  interactions  between  the 
chemicals  and  the  mission  support  processes  that  may  result  in 
a  HAZMAT  release  incident  must  be  determined.  The  accurate 
assessment  of  all  potential  hazard  situations  is  both 
essential  and  mandatory,  as  specified  by  OSHA  29  CFR  1910.119, 
Process  Safety  Management  of  Highly  Hazardous  Chemicals, 
Section  (e).  Process  Hazard  Analysis. 

(3)  In  general,  the  combination  of  CCAS/VAFB 
chemicals  and  mission  support  tasks/operations  results  in  a 
working  environment  that  can  be  characterized  by  numerous  and 
varied  hazards  which: 

•  May  pose  an  immediate  danger  to  life  or  health. 

•  May  not  be  immediately  obvious  or  identifiable. 

•  May  vary  according  to  the  task  location,  nature 
and  progress  point  and/or  changing  weather 
conditions,  or  as  work  site  activities  progress. 

•  May  combine  with  other  unrelated  operations  or 
incidents  to  create  a  more  severe  or  catastrophic 
series  of  events. 

b.  Hazard  Recognition 

(1)  All  (Company  Name)  employees  will  attend 

Training  Course (Specify)  (1-Time),  Hazard  Communication,  and 
(Specify)  (Annual),  Site/Area-Specific  Hazardous  Chemical 

Safety  Training.  (Compliance  with  OSHA  29  CFR  1910.1200, 
Hazard  Communication) . 

(2)  All  (Company  Name)  Logistics  personnel 

associated  with  the  receipt,  movement,  handling  or  storage  of 
hazardous  materials  will  attend  Training  Course  (Specify) 
(Every  24  months).  Hazardous  Materials  Transportation 
Awareness.  (Compliance  with  DOT  49  CFR  Part  172). 

(3)  (Specify)  Emergency  Procedures  Docviment, 

(Title:  Hazardous  Materials  (HAZMAT)  Incident  Emergency 

Support  or  similar)  identifies  (Company  Name)  facility- 
specific  processing  and  other  support  tasks  with  the  potential 
for  HAZMAT  accidental  spill/release.  (Company  Name) 
supervisors  will  identify  those  work-related  tasks  in  (Specify 
Document)  that  are  applicable  to  subordinates  under  their 
direction  and  control.  This  will  be  accomplished  as  a  part  of 
the  annual  OSHA  Hazard  Communication  refresher  training 
requirement,  Para  (1),  above. 
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(4)  Logistics  Facility  supervisors  will  brief 
siibordinates  annually  during  annual  OSHA  Hazard  Communication 
refresher  training  on  potential  spill  or  release  incident 
scenarios  associated  with  HAZMAT  transportation,  storage  and 
handling. 


(5)  The  (Company  Name)  Emergency  Preparedness 
Coordinator  will  review  and  coordinate  on  all  facility  Fire 
Protection  Surveys  and  Pre-Fire  Plans  prepared  by  the 
CCAS/VAFB  fire  department  for  (Company  Name)  facilities 
requiring  Company  HAZMAT  Emergency  Response  Teams.  He/she 
will  provide  appropriate  copies  to  each  (Company  Name)  HAZMAT 
Emergency  Response  Team  Commander.  These  documents  will  be 
used  by  Company  incident  commanders  to  familiarize  themselves 
with  fire  department  emergency  procedures  and  the  specific 
fire  and  HAZMAT  threat  locations  in  each  facility  where 
company  employees  could  be  involved  in  HAZMAT  emergency 
response . 


(a)  Facility  Surveys  and  Pre-Fire  Plans  are 
obtained  from  the  LBS  Fire  Prevention  Office.  Surveys 
identify  HAZMAT-related  fire  and  explosion  threats,  fire 
protection  detection  and  suppression  systems,  vapor 
removal /ventilation  systems,  emergency  escape  routes  and  other 
Life  Safety  Code  compliance  items.  Pre-fire  Plans  identify 
fire  department  emergency  response  actions  to  be  taken  at  each 
specific  facility. 

(b)  (Company  Name)  Emergency  Response  Team 
Commanders  will  ensure  that  applicable  HAZMAT  emergency 
response-related  data  from  these  documents  will  be  included  in 
annual  (Specify)  hazard  communication  training  and  On-the-Job 
Training  (OJT)  associated  with  HAZMAT  emergency  response. 

c .  Air  Monitoring 

(1)  Air  monitoring  is  conducted  at  HAZMAT  spill  or 
release  sites  to  identify  immediate  danger  to  life  and  health 
(IDLH)  conditions,  such  as  highly  toxic  levels  of  chemical 
vapors,  flammable  or  explosive  atmospheres  and  oxygen- 
deficient  environments. 

(2)  The  (Company  Name)  HAZMAT  Emergency  Response 
Team  Commander  is  responsible  for  conducting  air  monitoring  at 
the  incident  response  site.  Noinnally,  air  monitoring 
measurements  will  be  directed  by  the  Safety-Communications 
Officer  to: 


(a)  Identify  HAZMAT  spill  or  release  area 
vapor  contamination  levels  and  life-threatening  conditions. 

(b)  Enable  specification  of  required  PPE  for 
evacuation  and  incident  response. 
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(c)  Verify  neutralization,  decontamination 
and  cleanup  activities  have  eliminated  threat  conditions  to 
the  required  safe  level. 

(3)  (Company  Name)  HAZM&T  Response  Team 

Commanders  will  request  air  monitoring  from  the  DRF  Incident 
Commander  (BOC  Environmental  Health)  at  any  time  release  site 
conditions  require  such  action. 

(4)  Explosive  concentrations  of  hydroqen  or 

(w,  hydrazine  (AH,  MMH,  UDMH  &  A-50)  vapors  are  identified  by 

vapor  detectors/  monitors  in  such  areas  as  the  clean  rooms  or 
launch  tower  levels  where  possible  release  could  occur. 

(5)  Portable  Draeger  (Direct-Reading  Colorimetric 
Indicator  Tube)  are  used  to  identify  the  presence  of 
hypergolic  fuel  and  other  toxic  vapors  prior  to  and  during 
processing  and  operations,  as  defined  in  applicable  task 
instruct ions/procedures  (Specify)  and  Emergency  Procedures 
document  (Specify). 

(6)  Direct-reading  combustible  vapor  monitoring 
instruments  are  used  to  identify  leak/spill  sources  and 
dangerous  levels  of  vapor  concentrations.  These  are  located 
in  the  following  (Company  Name)  facility  work  areas: 

( Specify ) . 

d.  Hazmat  Spill/Release  Incident  Prevention 

(1)  (Specify)  (Company  Name)  Documents, 

Procedures,  or  Instructions  define  policy,  practice  and 
responsibilities  for  the  safe  handling  and  storage  of 
hazardous  chemicals  and  hazardous  waste  materials  associated 
with  employee  operations  at  CCAS/VAFB:  (List  documents). 

(2)  Procedures  for  the  safe  transfer/use  of 

hazardous  chemicals  are  defined  in  (Specify)  (Company  Name) 
Docviments/Procedures/Instructions  that  direct  employee  actions 
for  hazardous  operations.  Emergency  instructions  in 

response  to  potential  (most  likely)  hardware  malfunctions  or 

*  material  failures  that  may  result  in  hazardous  chemical 

releases  are  defined  in  annexes  to  each  applicable  task 
instruction  (Specify  document). 

^  (3)  Generalized  rules  to  minimize  HAZMAT 

spill/release  and  employee  exposure  potential  prior  to  or 
during  hazardous  operations  are  summarized  as  follows. 
Supervisors  shall  ensure  that: 

(a)  HAZMAT  containers  and  transport 

vehicles/tanks  and/or  trailers  are  properly  labeled  and/or 
tagged  to  identify  potential  threat  materials. 
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(b)  HAZMAT  and  HAZMAT  waste  containers  are 
stored  in  properly  marked,  secure,  and  dispersed  areas  that 
are  separated  from  potential  ignition  sources  by  appropriate 
stand-off  distances.  Weather  protective  containers/storage 
lockers  or  inside  storage  are  provided,  as  needed. 

(c)  Highly  toxic  propellants  (nitrogen 
tetroxide,  AH,  MMH,  UDMH  &  A-50)  are  stored  at  the  CCAS/VAFB 
Fuel  Storage  Area  #1,  and  are  transported  to  payload 
processing  facilities  and/or  launch  complexes,  according  to 
payload/launch  schedule  mission  task  requirements. 

(d)  Corrosive,  flammable,  explosive  and/or 
poisonous  materials  are  not  stored  or  transported  in  proximity 
to  each  other. 


(e)  Hazardous  operations  and  supporting  tasks 
are  accomplished  only  by  properly  supervised  (Company  Name) 
personnel  certified  for  that  task,  using  specified,  approved 
tools,  equipment  and  PPE. 

(f)  (Company  Name)  Safety  personnel  (or  LBS 
Pad  Safety)  monitor  all  tasks  involving  hazardous  materials, 
and  may  be  assisted  by  BOC  Environmental  Health  personnel  and 
equipment,  as  required  by  the  applicable  Task  or  Safety 
Directive,  such  as  (Specify). 

(g)  All  hazardous  operations  are  conducted 
under  the  overall  direction  of  the  (Specify)  company  or  Air 
Force  operations  (blockhouse)  controller. 

14.  SAFE  DISTANCES  AND  PLACES  OF  REFUGE 

a.  The  safe  distance  for  all  employees  not  involved 
in  operational  first  response  will  be  the  appropriate 
marshaling  area  at  least  (Specify)  feet  outside  of  and  upwind 
from  the  building  where  the  incident  is  located. 

b.  Personnel  initially  evacuated  from  their  work 
stations  may  be  directed  to  move  to  a  more  distant  marshaling 
area.  This  action  may  be  required  by  changing  wind  conditions 
and/or  more  specific  hazard  identification  information 
determined  by  the  emergency  response  force. 

c.  Personnel  initially  directed  to  marshaling  areas, 
may  be  re-directed  to  specific  facilities  for  positive 
protection  from  airborne  contaminants  or  weather. 

d.  Pxiblic  Address  System  announcements  will  be  made  to 
direct  evacuated  personnel  to  marshaling  areas  and  other 
places  of  refuge,  as  required. 


15  SITE  SECURITY  AND  CONTROL 

a.  (Company  Name)  HAZMAT  Emergency  Response  Team 
Commanders  are  responsible  for  initial  incident  site  security 
and  control  until  relieved  by*  the  next  more  senior 
complex/facility  or  DRF  Incident  Commander  (OIC/NCOIC,  senior 
fire  officer,  Base  Commander,  etc.)* 

(1)  Unauthorized/  unnecessary  personnel  will  be 
prevented  from  approaching  the  release  area  and  directed  to 
evacuate  by  posted  escape  routes. 

(2)  (Company  Name)  personnel  may  be  posted  to  act 
as  guards  at  site  entry  control  points  (roads,  gates  doors, 
hallways,  stairwells,  etc.)  where  there  are  no  known  or 
suspected  health  hazards. 

(3)  Under  suspected  IDLH  conditions,  site  security 
and  control  will  be  maintained  from  standoff  positions 
(Specify)  feet  outside  and  upwind  from  the  facility  in/on 
which  the  spill/release  has  occurred. 

b.  (Company  Name)  site  security  personnel  will  remain 
in  place  until  the  arrival  of  DRF  security  forces  and  the  DRF 
ICS  is  established. 

16.  EVACUATION  ROUTES  AND  PROCEDURES 

a.  Evacuation  routes  for  (Company  Name)  facilities 
are  contained  in  the  applicable  Emergency  Procedures  Document 
for  that  facility  and  are  provided  as  Annex  2  to  this  Plan. 
(Company  Ncune)  supervisors  will  brief  subordinate  personnel  on 
work  area  evacuation  routes  during  each  annual  Hazard 
Communication  refresher  training  period.  Additionally,  work 
area  evacuation  routes  must  be  posted  on  each  work  area 
Safety  Bulletin  Board. 

b.  Marshaling  areas  for  (Company  Name)  facilities 
with  potential  for  HAZMAT  spill/release  are  provided  at  Annex 
3  to  this  Plan. 

c.  Evacuation  routes  will  be  identified  to  employees 
during  each  (Specify)  task  directive's  safety/initial  briefing 
conducted  prior  to  hazardous  operations  or  processing  tasks  or 
other  support  operations  involving  the  handling  or 
transportation  of  hazardous  materials. 

d.  Standardized  facility  marshaling  area  locations  are 
based  on  prevailing  wind  conditions.  However,  immediately 
following  an  evacuation  order,  the  (Company  Name)  Emergency 
response  Team  Commander  will  request  DRF  to  provide  current 
wind  data  to  confirm  personnel  will  Marshall  in  an  upwind 
location.  If  necessary,  the  (Company  Name)  Incident 


Commander  will  re-direct  evacuating  personnel  to  an  alternate 
marshaling  area  to  ensure  an  upwind  location. 

e.  The  DRF  will  provide  the  spill's  downwind  hazardous 
vapor  plvime  profile  information  to  the  (Company  Name) 
Incident  Commander  and  other  facility  managers,  if  reguired, 
to  ensure  health  and  safety  of  personnel  in  collateral  areas 
of  risk. 


f.  Evacuation  procedures  for  HAZMAT  spill/release 
incidents  are  identical  to  fire  or  bomb  threat  situations . 
Personnel  will: 

( 1 )  Ensure  proper  notifications  have  been  made 
(911,  blockhouse  radio  net,  duty  officer,  as  appropriate)  and 
local  or  area  alarms  have  been  activated. 

(2)  Ensure  all  personnel  have  received  the  order 
to  evacuate,  and  assist  any  injured  personnel  in 
evacuation. 

(3)  Proceed  in  an  orderly  fashion  to  the  nearest 
exit  in  a  direction  away  from  the  spill/release  site  and  move 
to  the  designated  marshaling  area  outside  the  facility. 

(4)  Last  person  out  close  all  exit  doors. 

(5)  Follow  Emergency  Procedures  Documents  to 
remotely  de-activate  on-board  and  facility  electrical  and  HVAC 
equipment,  as  required. 

(6)  Report  to  your  supervisor  immediately  upon 
arrival  at  the  designated  marshaling  area. 

g.  Upon  evacuation  of  facilities  to  marshaling  areas, 
(Company  N2une)  Emergency  Response  Team  Commanders  will  obtain 
head  count  status  from  supervisors.  In  facilities  with  main 
entry  point  badge  accountability  boards,  the  Incident 
Commander  will  direct  board  relocation  to  the  marshaling  area 
to  cross-reference  and  verify  final  head  count  status. 

17.  HAZMAT  EMERGENCY  RESPONSE  TRAINING 

a.  (Company  Name)  HAZMAT  First  Responder  employees 
and  HAZMAT  Emergency  Response  Team  members  shall  receive 
training  based  on  the  duties  and  functions  they  will  perform 
following  a  HAZMAT  release  incident.  Figure  G-5. 
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Figure  G-5.  (Company  Name)  HAZMAT  Emergency  Response 
Training  Program 


b.  All  (Company  Name)  HAZMAT  Emergency  Response  Team 
Commanders,  Safety-Communications  Officers  and  Entry  Team 
members  shall  complete  (Specify)  HAZMAT  Emergency  Response 
Team  Certification.  Mandatory  training  requirements  for  this 
certification  are: 

•  (Specify  Course  No.)  -  CCAS/VAFB  Incident 
Command  System. 

•  ( Specify  Course  No . )  -  HAZMAT  Emergency  Response 
Technician  for  HAZMAT  Emergency  Response  Team 
Members  (An  EPA  or  OSHA  Compliant  40-hr  Course). 

•  Verification  by  the  cognizant  manager  of  specific 
hardware  or  system/ equipment  training  and 
experience. 

c.  The  skill  and  knowledge  levels  required  for  all 
levels  of  HAZMAT  emergency  response  shall  be  conveyed  to 
employees,  before  the  are  permitted  to  take  part  in  actual 
operations . 


d.  (Company  Name)  or  other  HAZMAT  emergency  response 
trainers  who  teach  any  of  the  subjects  listed  in  Figure  G-5 
shall  have  satisfactorily  completed  a  training  course  for 
those  subjects  (such  as  from  the  National  Fire  Academy),  or 
they  shall  have  the  training  and/dr  academic  credentials  and 
instructional  experience  necessary  to  demonstrate  competent 
instructional  skills  and  a  good  command  of  the  subject  matter 
for  the  courses  they  are  to  teach. 

e.  (Company  Name)  will  conduct  internal  HAZMAT 
incident  response  drills  and  annual  refresher  training  to 
ensure  all  Company  HAZMAT  Emergency  Response  Team  member 
proficiencies  are  maintained.  HAZMAT  Emergency  Response  Team 
personnel  who  do  not  participate  in  at  least  one  annual 
proficiency  exercise  will  receive  annual  refresher  training  in 
place  of  incident  drills  to  maintain  their  competencies. 
Participation  in  a  CCAS/VAFB  DRF-directed  training  incident 
response  exercise  will  be  acceptable  for  annual 
recertification,  only  if  full  (Company  Name)  personnel 
capabilities  and  proficiencies  in  incident  response  to  include 
decon  and  cleanup  are  demonstrated. 

f.  (Company  Name)  Technical  Training  Department 
(Specify  Title)  shall  issue  Certificates  of  Training  for  all 
personnel  who  complete  initial  HAZMAT  emergency  response 
training  at  all  levels.  Certificates  of  completion  of  annual 
refresher  training  or  participation  in  annual  proficiency 
drills  also  will  be  issued.  Training  certificate  records  will 
be  maintained  by  the  Technical  Training  Department. 

18.  (COMPANY  NAME)  HAZMAT  PRE-POSITIONED  SPILL  RESPONSE 
CARTS 

a.  (Company  Name)  spill  response  carts  will  be  pre¬ 
positioned  in  each  company  work  area/facility  or  location 
supporting  payload  or  launch  vehicle  processing  or  support 
operations,  as  follows: 

(List  facility/site  locations) 

SLC  36  A,  Level  11  (1  ea. )  -  Etc. 

b.  Spill  Response  Carts  contain  sufficient  PPE, 
materials,  tools  and  equipment  to  support  small  spill  response 
operations  for  incidental  releases.  A  Spill  Response  Cart 
detailed  inventory  is  provided  at  Annex  4  to  this  Plan.  In 
general,  each  cart  will  contain: 

(1)  Spill  identifier  data  tailored  to  the 
facility /work  area  in  which  the  cart  is  located. 


(2)  Neutralizing  and  absorbing  materials 
sufficient  for  a  HAZMAT  spill  maximiim  area  of  100  square  feet 
(approximately  10  gallons)  and  a  contamination  zone  perimeter 
of  80  lineal  feet,  to  include: 

•  Acid  and  base  (caustic)  material 
neutralizers,  solvent  neutralizer/vapor 
control  material,  sorbent  Rolls  and 
Pillows,  and  sorbent  dikes  and  booms. 

•  PPE  to  include  air-purifying  respirators, 
aprons,  face  shields,  safety  glasses, 
coveralls,  gloves,  and  boots. 

•  National  Draeger  Multi-Gas  Detector  Kit 
with  tubes  for  expected  hazardous  vapor 
sources . 

•  Combustible  gas  and  oxygen  detectors. 

•  Brooms,  scoops,  bags,  ties,  labels  and 
HAZMAT  waste  storage  drums. 

•  Emergency  first  aid  supplies  and  equipment, 
such  as  bandages,  anesthetics,  eye  washes, 
splints,  tourniquets,  etc. 

•  Two  casualty  litters. 

•  SCAPE  and  SCBA  equipment  (only  if  pre¬ 
positioning  required,  such  as  at  a 
logistics  facility) . 

19.  THE  (COMPANY  NAME)  EMERGENCY  ACTIONS  PLAN 

a.  Emergency  Actions  Plan  Rationale 

(1)  The  (Company  Neune)  Emergency  Actions  Plan 
defines  discovery,  notification  and  evacuation  actions  for  all 
(Company  Name)  emergency  conditions.  For  fire,  explosion  or 
personal  injury  incidents,  emergency  response  is  by  the 
CCAS/VAFB  Fire  Department  and/or  the  CCAS/VAFB  DRF,  operating 
under  the  CCAS/VAFB  ICS. 

(2)  However,  for  HAZMAT  release  situations, 

(Company  Name)  employees  bear  additional  responsibilities  in 
emergency  response.  This  is  because  (Company  Name) 

employees  have  special  space  system  skills  and  experience 
needed  to  deal  with  the  hardware  involved  in  a  HAZMAT  release 
incident.  Because  of  this  knowledge  and  experience.  Company 
employees  may  be  HAZMAT  emergency  first  responders  (as  defined 
by  OSHA  1910.120  (q))  ,  or  they  may  be  a  part  of  the  CCAS/VAFB 
fire  department ' s  HAZMAT  Response  Team  to  deal  with  the 
hardware  specifics  of  HAZMAT  release  threats. 

(3)  In  general,  small  incidental  releases  will  be 
handled  by  the  (Company  Name)  personnel  in  the  work  area. 
Larger  spills  and  releases,  or  any  incident  involving  fire, 
explosion  or  personal  injury  will  require  activation  of  the 


CCAS/VAFB  DRF  via  911  notification.  Thus,  the  critical 
determining  factors  to  determine  HAZMAT  incident  response 
actions  are: 


(a)  The  size  of  the  spill.  Spills  that  can 
be  contained  and  cleaned  up  by  (Company  Name)  employees 
within  the  spill  site  are  incidental  spills.  Spills  that 
exceed  in-house  company  capabilities  require  emergency 
response  alerting  lAW  this  Plan  and  OPLAN  355-1. 

(b)  The  identity  of  the  released  chemical. 

If  the  identity  is  unknown,  emergency  response  alerting  is 
required.  If  the  chemical  is  known,  the  appropriate  response 
is  taken  according  to  the  toxicity,  fire  or  explosion  hazard 
potential  for  that  material. 

(c)  The  danger  from  actual  or  potential 
chemical  exposures.  If  the  released  material  does  not  present 
a  potential  safety  or  health  hazard  from  chemical  exposure  and 
is  small,  the  spill  may  be  considered  an  incidental  release. 
If  imminent  danger  from  chemical  exposure  results  from  a 
release  of  any  size,  or  the  environment  is  polluted  (air, 
water  or  soil),  emergency  response  alerting  is  required. 

(4)  The  immediate  concern  is  to  protect  the  health 
and  safety  of  (Company  Name)  and  other  employees  in  the  area 
of  the  release  and  take  the  proper  action  to  minimize  further 
health  hazards,  property  damage  and  environmental  impact. 

b.  Hazmat  Incident  Personal  Protective  Equipment  (PPE) 
Policy 


(1)  SCAPE  and  SCBA  equipment  is  prepositioned  or 
available  at  (Company  Name)  work  areas  and  facilities  for 
daily  operations  involving  specified  hazardous  mission  support 
operations.  The  order  to  wear  specific  PPE  during  HAZMAT 
incident  response  shall  be  given  by  (Company  Name)  HAZMAT 
Emergency  Response  Team  Commanders,  based  on  the  chemical 
exposure  hazard  defined  by  air  monitoring  devices  and  other 
known  conditions  at  the  spill  site. 

(2)  Where  spill  site  chemical  exposure  conditions 
are  ill-defined  or  unknown,  (Company  Name)  HAZMAT  Emergency 
Response  Team  members  shall  wear  SCAPE  and/or  positive 
pressure  SCBA  while  engaged  in  the  initial  response.  PPE  will 
be  worn  until  such  time  the  Safety-Communications  Officer 
determines,  through  the  use  of  air  monitoring  equipment,  that 
a  decreased  level  of  respiratory  protection  will  not  result  in 
hazardous  exposures. 
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c.  Emergency  Actions  Plan 

( 1 )  Figure  G-6  summarizes  the  appropriate 
emergency  response  actions  of  (Compciny  Name)  employees  who 
witness  or  are  involved  in  a  fire,  explosion,  HAZMAT  release 
or  personnel  injury  emergency  situation.  - 

(2)  (Company  Name)  personnel  who  witness  a 
hazardous  chemical  or  chemical  waste  spill  or  release  that  is 
beyond  the  immediate  response  capability  of  the  work  area,  or 
that  involves  an  actual  or  potential  fire,  explosion  or 
personnel  injury  will; 


alarms. 


(a)  Sound  or  activate  work  area  and  facility 


(b)  Ensure  all  work  area  personnel  hear  and 
react  to  the  evacuation  alarms.  Visually  inspect  all 
compartments  and  confined  work  areas  to  ensure  all  personnel 
are  alerted  to  the  incident  situation. 


(c)  Assist  in  work  area  and  facility 
evacuation,  and  the  removal  of  casualties. 


(d)  Report  critical  information  to  911. 

(e)  Report  to  the  designated  marshaling  area. 
Find  the  responding  (Company  Name)  HAZMAT  Emergency  Response 
Team  Commander,  complex/facility  OIC/NCOIC  or  other  designated 
DRF  HAZMAT  Incident  Commander,  and  relay  all  details  of  the 
incident.  Remain  with  the  (Company  Name)  Commander  to  provide 
information,  as  required. 

(3)  Any  responding  (Company  Name)  employee  who 
witnesses  a  hazardous  chemical  or  HAZMAT  waste  spill  or 
release  incident  and  who  is  uncertain  about  the  magnitude  of 
the  spill,  the  identity  of  the  chemical  released  or  the 
potential  for  fire,  explosion  or  personal  injury,  shall 
immediately  sound  emergency  alarms,  evacuate  the  spill  area 
and  dial  911. 


(4)  Company  personnel  who  witness  a  small, 
incidental  hazardous  chemical  or  chemical  waste  spill  or 
release  that  can  be  terminated  and  cleaned  up  by  properly 
trained  and  equipped  (Company  Name)  employees  within  the 
spill  site  and  does  not  pollute  air,  water  or  land,  shall: 

(a)  Notify  available  Supervisor ( s ) ,  (Company 
Name)  Safety  and  (Company  Name)  Environmental  Safety  and 
Health. 

(b)  Limit  access  to  the  spill  site. 
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Figure  G-6. 


(Company  Name)  Emergency  Actions  Plan 
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(c)  Conduct  spill  containment,  mop  and  sop 
operations  and  site  cleanup  lAW  work  area  procedures  in  the 
proper  PPE. 

20.  (COMP2^Y  NAME)  SUPERVISOR  HAZMAT  INCIDENT 
RESPONSIBILITIES 

a.  The  supervisor  of  the  launch  vehicle  or  payload 
processing  task  or  bulk  propellant  transfer  operation  that 
results  in  a  HAZMAT  spill  or  release  incident  will  take  charge 
of  the  incident  site  and  direct  emergency  alarm,  evacuation 
and  notification  actions  until  he/she  is  relieved  by  the 
designated  Company  HAZMAT  Emergency  Response  Team  Incident 
Commander  for  that  shift.  In  the  absence  of  the  task 
supervisor,  the  senior  technician  takes  charge  of  the 
evacuation  and  reporting  actions.  The  responsible  company 
supervisor  briefs  the  arriving  Incident  Commander  on  all  known 
incident  factors  and  remains  available  for  further 
clarifications  and  consultations  until  dismissed. 

b.  The  responsible  supervisor  insures  that  proper 
initial  emergency  notifications  are  made  (911,  Pad  Safety, 
Blockhouse  Control,  as  appropriate)  and  emergency  procedures 
are  initiated  (Task  Procedures  Emergency  Instructions 
Appendix  ) . 

c.  Unless  trained  as  an  OSHA  Incident  Commander,  the 
task  supervisor  does  not  direct  employees  to  identify, 
mitigate,  control  or  terminate  the  accidental  release. 

d.  Upon  the  arrival  of  the  designated  Company  HAZMAT 
Emergency  Response  Team  Commander  or  the  Complex/Facility 
military  OIC/NCOIC  Incident  Commander,  or  the  DRF  Incident 
Commander  at  the  incident  site,  command  and  control  of  the 
HAZMAT  emergency  response  action  is  passed  from  the  initial 
responsible  supervisor  to  the  trained  Incident  Commander.  The 
responsible  supervisor  briefs  the  arriving  Incident  Commander 
on  all  known  incident  factors  and  remains  available  for 
further  clarifications  and  consultations  until  dismissed. 

e.  If  the  responsible  company  supervisor  is  trained 
and  designated  as  a  company  HAZMAT  incident  commander,  then 
he/she  may  take  the  actions  described  in  paragraph  21,  below. 

21.  (COMPANY  NAME)  HAZMAT  EMERGENCY  RESPONSE  TEAM 
COMMANDER'S  RESPONSIBILITIES 

a.  The  (Company  Neime)  HAZMAT  Emergency  Response  Team 
Commander  (HAZMAT  Incident  Commander)  is  the  senior  (Company 
Name)  emergency  response  official  responding  to  a  HAZMAT 
emergency,  and  is  the  individual  in  charge  of  the  (Company 
Name)  ICS.  All  (Company  Name)  HAZMAT  emergency  response 
actions  and  communications  shall  be  coordinated  and  controlled 


by  the  on-site  (Company  Name)  HAZMAT  Emergency  Response  Team 
Commander. 


b.  The  (Company  Name)  HAZMAT  Emergency  Response  Team 
Commander  shall  ensure  a  trained  Safety-Communications  Officer 
is  at  the  incident  site  prior  to  conducting  emergency  response 
operations.  The  Safety-Communications  Officer  is  responsible 
for  identifying  and  evaluating  hazards  and  for  providing 
direction  to  the  (Company  Name)  HAZMAT  Emergency  Response 
Team  Commander  on  the  safety  of  the  operations  and  to  identify 
IDLH  conditions  using  air  monitoring  equipment. 

c.  The  (Company  Name)  HAZMAT  Emergency  Response  Team 
Commander  shall  identify,  to  the  extent  possible,  all 
hazardous  substances  or  conditions  present,  and  shall  address, 
as  appropriate,  incident  site  analysis,  air  monitoring, 
maximum  exposure  limits,  hazardous  substance  handling 
procedures  and  the  use  of  containment,  neutralization, 
decontamination  and  cleanup  materials,  tools  and  equipment. 

d.  Concurrently,  the  (Company  Name)  HAZMAT  Emergency 
Response  Team  Commander  must  assess  possible  hazards  to  human 
health  and  the  environment  that  may  result  from  the  HAZMAT 
release,  fire  or  explosion.  This  assessment  roust  consider 
both  direct  and  indirect  effects  of  the  release,  fire  or 
explosion.  Examples  are  the  effects  of  any  toxic,  irritating 
or  asphyxiating  gases  that  are  generated;  or  the  effects  of 
any  hazardous  surface  run-offs  from  water  or  chemical  agents 
used  for  HAZMAT  containment,  neutralization,  decontamination 
and  cleanup;  or  runoff  resulting  from  Fire  Department  fire  or 
explosion  control. 

e.  The  (Company  Nsune)  HAZMAT  Emergency  Response 
Team  Commander  shall  serve  in  a  subordinate  position  to  the 
CCAS/VAFB  HAZMAT  Response  Team  Commander  (Fire  Officer) .  Based 
on  the  hazardous  substances  and/or  conditions  present,  he/she 
will  implement  appropriate  emergency  operations,  when  directed 
by  the  HAZMAT  Team  Commander.  The  (Company  Name)  HAZMAT 
Emergency  Response  Team  Commander  will  ensure  that  the 
appropriate  PPE  is  worn  by  company  employees  for  the  specific 
hazards  encountered  or  expected  at  the  incident  site. 

f.  The  (Company  Name)  HAZMAT  Emergency  Response  Team 
Commander  shall  limit  the  number  of  emergency  response 
personnel  at  the  emergency  response  site,  in  those  areas  of 
potential  or  actual  exposure  to  HAZMAT  or  other  site  hazards, 
to  only  those  Company  Entry  Team  members  who  are  actively 
performing  emergency  operations. 

g.  The  (Company  Name)  HAZMAT  Emergency  Response  Team 
Commander  will  ensure  that  all  operations  in  any  hazardous 
area  are  performed  using  the  buddy  system  in  groups  of  two  or 
more. 


h.  The  (Company  Name)  HAZMAT  Emergency  Response  Team 
Commander  shall  ensure  that  Backup  Team  personnel  stand  by 
with  equipment  ready  to  provide  assistance,  rescue,  advanced 
first  aid  or  removal  from  the  incident  site  for  emergency 
medical  assistance. 

i.  When  HAZMAT  incident  emergency  response  activities 
are  judged  by  the  (Company  Name)  HAZMAT  Emergency  Response 
Team  Incident  Commander  or  the  Safety-Communications  Officer 
to  be  an  IDLH  condition  and/or  involve  an  imminent  danger, 
either  of  these  officials  shall  alter,  suspend  or  terminate 
the  activities.  The  Company  HAZMAT  Incident  Commander  or 
his/her  Safety-Communications  Officer  will  then  inform  the 
fire  department  HAZMAT  Emergency  Response  Team  leader  or  DRF 
Incident  Commander  of  remedial  actions  to  be  taken  to  correct 
the  hazards. 

j.  During  an  emergency,  the  (Company  Name)  HAZMAT 
Emergency  Response  Team  Commander  must  take  all  reasonable 
measures  necessary  to  ensure  that  fires,  explosions  or 
additional  releases  do  not  occur,  recur  or  spread  to  other 
systems,  equipment  and  facilities,  or  to  another  source  of 
HAZMAT.  These  measures  must  include,  where  applicable, 
stopping  equipment  processes  and  operations,  collecting  and 
containing  released  waste,  and  removing  or  isolating  HAZMAT 
containers . 

k.  If  a  (Company  Name)  facility  or  GSE  system  stops 
operation  in  response  to  a  fire,  explosion  or  HAZMAT  release, 
the  HAZMAT  Emergency  Response  Team  Commander  and/or  the  Air 
Force  task  command  and  control  element  (blockhouse)  must 
monitor  that  system  for  leaks,  pressure  buildup,  gas 
generation,  or  ruptures  in  valves,  pipes,  or  malfunctions  and 
anomalies  in  other  equipment,  as  appropriate. 

l.  After  emergency  operations  have  terminated,  the 
(Company  Ncune)  HAZMAT  Emergency  Response  Team  Commander 
shall : 


(1)  Decontaminate  PPE,  tools  and  equipment. 

(2)  Treat,  store  and  dispose  recovered  waste, 
contaminated  soil  or  surface  water,  or  any  other  material  that 
results  from  the  DECON  process. 

(3)  Clean  and  restock  emergency  materials  and 
equipment  and  ensure  they  are  fit  for  intended  use. 

(4)  Replenish  Spill  response  carts  prior  to  the 
resumption  of  normal  (Company  Name)  processing  or  recovery 
operations . 


m.  The  (Company  Name)  HAZMAT  Emergency  Response  Team 
Commander  will  ensure  that  no  chemical  that  may  be 
incompatible  with  the  released  material  is  used  in  the  work 
area  until  all  HAZMAT  emergency  response  operations  are 
terminated,  the  spill  site  is  cleaned  up,  and  the  work  area  is 
cleared  for  normal  processing  operations. 

22.  (COMPANY  NAME)  HAZMAT  EMERGENCY  RESPONSE  TEAM  PROCEDURES 
USING  THE  CCAS/VAFB  INCIDENT  COMMAND  SYSTEM 

a.  The  major  steps  to  be  followed  by  (Company  Name) 
employees  during  a  CCAS/VAFB  HAZMAT  release  emergency  response 
are  identified  in  Figure  G-7  and  Annex  5. 

b.  A  detailed  procedures  guide  to  be  followed  by 
(Compamy  Name)  HAZMAT  Emergency  Response  Team  Commanders  in 
directing  Site  Entry  Teams  during  HAZMAT  emergency  operations 
is  listed  at  Annex  6. 

23.  (COMPANY  NAME)  HAZMAT  EMERGENCY  RESPONSE  TEAM  ROLES  AND 
RESPONSIBILITIES 

a.  (Company  Name)  Site  Entry  ,  Backup  and  Rest up 
Teams,  as  defined  at  Figure  G-1,  consists  of  two  personnel 
each  ,  to  ensure  the  buddy  system  is  in  effect  for  all 
emergency  operations.  The  Backup  Team  shall  stand  by  at  the 
command  post  area  with  equipment  ready  to  provide  assistance 
or  rescue  in  case  of  an  unforeseen  emergency.  First  aid 
materials  contained  in  the  Spill  Response  Cart  shall  be 
readied  for  immediate  use. 

b.  Site  Entry,  Backup  and  Restup  Team  Members  will  be 
SCAPE  certified  and  don  such  ensembles  as  directed  by  the 
(Company  Name)  HAZMAT  Emergency  Response  Team  Commander. 

c.  The  primary  purpose  of  (Company  Name)  Site  Entry 
Teams  is  to  perform  launch  vehicle,  payload,  support 
equipment  or  facility-specific  hardware  activities/tasks  to 
prevent  or  control  and  stop  the  release  of  hazardous  chemicals 
caused  by  mechanical  malfunctions  and/or  material  failures. 
Hardware  and  facility  system  -  related  emergency  response 
operations  are  defined  in  applicable  hazardous  operation  task 
instructions.  Emergency  Instructions  Annexes  and  in 
complex/facility  Emergency  Procedures  Documents. 

d.  The  (Company  Name)  HAZMAT  Emergency  Response 
Team  Commander  will  consult  the  applicable  authority  or 
document,  or  both,  to  determine  how  to  terminate  HAZMAT  flow 
by  isolation  or  by-passing  the  commodity  using  a  remote  valve 
from  a  standoff  control  location  or  by  console  control 
command.  If  this  approach  is  not  feasible,  the  Company 
Incident  Commander  will  use  such  authorities  to  plan  for  the 
termination  of  the  HAZMAT  flow  by  Site  Entry  Team  activities. 
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Activate  Alarms 
No%  91 1  &  Blockhouse 
Evacuate  Local  Personnel 


Specify  PPE  &  Establish  Site  Access  Time  Limits 


r 


(* 


Figure  G-7.  (Company  Name)  HAZMAT  Emergency  Response 
Procedures 
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24.  EMERGENCY  MEDICAL  TREATMENT  AND  FIRST  AID 

a.  Fire,  explosion  and/or  HAZMAT  spill  or  release 
incidents  resulting  in  employee  injury,  unprotected  exposure 
to  hazardous  materials  or  vapors,  or  spills  greater  than  the 
EPA  Reportable  Quantity  (RQ)  will  be  immediately  reported  to 
911.  This  will  result  in  the  immediate  response  of  the  fire 
department  and  emergency  medical  paramedics  with  ambulances  to 
the  incident  site. 

b.  First  responders  will  assist  injured  personnel  and 
remove  them  from  the  immediate  spill  area,  if  it  is  determined 
safe  to  accomplish  this  action.  First  Aid  kits  are 
prepositioned  at  (Company  Name)  facilities  and  also  are 
included  in  Spill  Response  Carts. 

c.  If  hazardous  vapor  conditions  are  known  to  exist  or 
suspected,  first  responders  who  are  not  protected  by  OSHA 
Level  A  fully-encapsulated  ensembles  or  SCAPE  will  not  attempt 
the  movement  of  injured  personnel.  Instead,  they  will  fall 
back  to  a  safe  standoff  location  and  provide  guidance  to 
arriving  CCAS/VAFB  fire  department  and  paramedic  emergency 
response  personnel. 

d.  Rescue  of  injured  or  incapacitated  personnel  by 
Company  employees  protected  by  Level  A  or  SCAPE  ensembles 
shall  be  according  to  the  CONOPS  described  at  paragraph 
10c(8) . 

25.  POST-HAZMAT  EMERGENCY  RESPONSE  CRITIQUE  AND  FOLLOW-UP 
REPORTS 

a.  The  (Company  Ncune)  HAZMAT  Incident  Commander 
will  prepare  a  HAZMAT  Emergency  Response  Incident  Report 
within  48  hours  following  the  termination  of  the  response 
action.  He/she  will  be  assisted  by  the  Safety-Communications 
Officer,  and  other  response  participants  (USAF,  other 
companies  and/or  BOC  personnel),  as  necessary.  This  report 
will  be  s\ibmitted  to  the  (Company  Name)  Emergency 
Preparedness  Coordinator . 

b.  The  HAZMAT  Emergency  Response  Incident  Report  will 
reconstruct  the  incident  and  (Company  Name)  employees' 
response  to  establish  a  clear  picture  of  the  events  that  took 
place.  Each  person  making  an  entry  or  contributing 
information  must  do  so  via  a  signed  and  dated  deposition, 
since  such  information  may  be  used  in  a  future  legal  action  or 
claim,  particularly  if  injuries  were  sustained. 


c.  The  HAZMAT  Emergency  Response  Incident  Report  will 
contain  six  major  areas  of  documentation  and  analysis: 

(1)  EPA- required  information  (40  CFR  265.56  (j)(l- 

7)). 

•  Time  and  date  of  any  incident  requiring 
implementation  of  this  Plan. 

•  (COMPANY  NAME)  name,  address,  phone  number 
and  incident  point  of  contact. 

•  Type  and  details  of  the  HAZMAT  incident. 

•  Name  and  quantity  (ies)  of  the  material  (s) 
involved . 

•  Extent  of  injuries,  if  any. 

•  An  assessment  of  actual  or  potential 
hazards  to  human  health  or  the  environment. 

•  Estimated  quantity  and  disposition  of 
recovered  material  that  resulted  from  the 
incident . 

(2)  Command  and  Control. 

•  (Company  Name)  internal. 

•  Air  Force/block  house  controller. 

•  Duty  Officer 

•  Supporting  activities  (Safety,  logistics, 
etc. ) 

•  Outside  contacts  (NASA,  BOC,  etc.) 

( 3 )  Response  Operations 

•  Notification 

•  Evacuation 

•  Marshaling  Areas 

•  Remote  defensive  actions 

—  System  monitoring  activities 
—  Stabilizing  &  isolating  leak/spill 
source 

•  Site  Entry  Team  spill  response  &  hardware 
repairs 

—  Containment 

—  Neutralization 
—  Decontamination 
—  Cleanup 

•  Other  support  received 


( 4 )  Resources 

•  PPE 

•  Spill  Response  Cart  materials  &  tools 

•  Spill/leak  control  hardware  (parts, 
supplies  &  equipment  to  control/terminate 
HAZMAT  release. 

(5)  Safety  &  Training 

•  What  happened? 

•  Was  it  preventable?  If  so,  how? 

•  Were  (Company  Name) procedures  adequate? 

—  Technically. 

—  Protect  employee  safety  &  health. 

•  Were  (Company  Name)  personnel 

adequately  trained? 

•  Were  other  non-Company  personnel 

adequately  trained? 

•  List  additional  required  training 
areas /courses . 

•  Were  all  resources  at  hand  for  effective 
emergency  response? 

•  Hazard  detection  &  identification 
prof iciency/accuracy/tiraeliness . 

•  Employee  exposures  &  safety  during 
response . 

•  Employee  follow-up  medical  assistance. 

•  Employee  post-response  liability  issues? 

( 6 )  Recommendations 

•  Command  and  control 

•  Response  operations 

•  Resources 

•  Safety  &  Training 

•  USAF/CCAS/VAFB/LBS  interfaces 

•  NASA/BOC  interfaces 

26.  PERSONAL  PROTECTIVE  EQUIPMENT  (PPE)  AND  EMERGENCY 
SUPPORT  EQUIPMENT 

a.  Selection  of  proper  PPE  for  (Company  Name) 
employees  involved  in  HAZMAT  incident  emergency  response,  is 
one  of  the  crucial  decisions  that  must  be  made  by  the  (Company 
Ncune)  HAZMAT  Incident  Commander.  Proper  PPE  will  protect 
employees  from  IDLH  and  less  hazardous  environments  associated 
with  malfunctions  and  material  failures  of  on-board  or 
facility  systems  and  support  equipment,  or  from  accidents 
involving  HAZMAT  during  transportation  or  storage  prior  to 


b.  (Company  Name)  personnel  must  wear  PPE  during 
HAZMAT  emergency  response  operations  when  dangerous  vapors, 
gases  or  particles  are  present  at  the  incident  site  or  when 
direct  contact  with  skin-affecting  substances  may  occur. 

c.  PPE 

(1)  A  (Company  Name)  -related  HAZMAT  emergency 
involving  company  employees  normally  will  occur  during  the 
highly  structured,  supervised  and  dociamented  process  of  launch 
vehicle  or  payload  processing  or  propellant  transfer 
operation.  Hazardous  chemicals  involved  in  such  tasks  are 
identified  in  the  applicable  task  instruction/directive  and 
annexes  detailing  Emergency  Instructions.  Furthermore, 
(Company  Naune)  task  supervisory  and  safety  operations 
personnel  are  in  radio  contact  with  the  Air  Force  task 
controller/blockhouse  during  all  processing  activities.  Thus, 
under  most  emergency  conditions,  the  precise  identity  of  the 
HAZMAT  release  will  be  immediately  known  at  the  incident  site, 
and  the  determination  of  requisite  PPE  for  employees  involved 
in  emergency  response  can  be  rapidly  made. 

(2)  29  CFR  1910.120,  Hazardous  Waste  Operations 
and  Emergency  Response,  contains  explicit  guidance  regarding 
employee  protection  during  HAZMAT  incidents.  The  following 
rules  will  govern  the  (Company  Name)  HAZMAT  Emergency  response 
team  Commander's  selection  of  PPE  for  use  by  himself  (if 
required)  and  for  all  other  Company  employees  involved  in 
HAZMAT  emergency  response  incidents: 

(a)  PPE  shall  be  selected  and  used  which  will 
protect  employees  from  the  hazards  and  potential  hazards  they 
are  likely  to  encounter  during  all  phases  of  the  HAZMAT 
emergency  response  operation. 

(b)  PPE  selection  shall  be  based  on  an 
evaluation  of  the  performance  characteristics  of  the  PPE 
relative  to  the  requirements  and  limitations  of  the  incident 
site,  the  remedial/recovery  task-specific  conditions  and 
expected  task  durations,  and  the  chemical  hazards  and 
potential  hazards  identified  as  being  present  at  the  HAZMAT 
spill/release  site. 

(c)  Positive  pressure  self-contained 
breathing  apparatus,  or  positive  pressure  air-line  respirators 
equipped  with  an  escape  air  supply,  shall  be  used  when 
chemical  exposure  levels  present  will  create  a  substantial 
possibility  of  immediate  death,  immediate  serious  illness  or 
injury,  or  impair  the  ability  to  escape. 
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(d)  Totally-encapsulating  chemical  protective 
suits  (Level  A  protection)  shall  be  used  in  conditions  where 
skin  absorption  of  a  hazardous  substance  may  result  in  a 
substantial  possibility  of  immediate  death,  immediate  serious 
illness  or  injury,  or  impair  the  ability  to  escape. 

(e)  The  level  of  protection  provided  by  PPE 
selection  shall  be  increased  when  additional  information  at 
the  incident  site  on  hazardous  chemical  vapor  concentrations 
indicates  that  increased  protection  is  necessary  to  reduce 
employee  exposures  to  below  permissible  exposure  limits  and 
published  exposure  levels  for  hazardous  substances  and  health 
hazards. 


(f)  PPE  shall  be  selected  and  used  to  meet 
the  requirements  of  29  CFR  1910,  Subpart  I. 

(g)  Totally-encapsulating  chemical  protective 
suits  (SCAPE)  shall  protect  employees  from  the  particular 
hazards  which  are  identified  during  incident  site 
characterization  and  analysis. 

(h)  Totally-encapsulating  chemical  protective 
suits  (SCAPE)  shall  be  capable  of  maintaining  positive  air 
pressure  and  be  capeible  of  preventing  inward  gas  leakage  of 
more  than  0.5  percent,  lAW  29  CFR  1910.120,  Appendix  A. 

(i)  Additional  requirements  and  policies 
regarding  the  (Company  Name)  written  Personnel  Protection 
Equipment  (PPE)  Program  are  contained  in  (specify  applicable 
Company  directive). 

(3)  29  CFR  1910.120  Categories  of  Personal 
Protective  equipment  are  detailed  at  Annex  7 . 

d.  HAZMAT  Emergency  Response  Support  Equipment 

(1)  Support  tools  and  equipment  required  for  a 
small  spill  or  release  (approximately  100  square  feet  of 
liquid  spill)  emergency  response  are  contained  in  each 
(Company  Name)  Spill  Response  Cart. 

(2)  Requirements  for  other  items  identified  for 
emergency  response  operational  support  of  Site  Entiry  Teams 
will  be  directed  by  the  (Company  Ncune)  HAZMAT  Emergency 
Response  Team  Commander  to  the  CCAS/VAFB  HAZMAT  Response  Team 
Commander  using  the  DRF  Incident  Command  System.  Where 
specialized  tools  or  equipment  are  required  that  are  not 
available  in  the  composite  HAZMAT  Response  Team  on-site 
inventory,  the  (Company  Name)  HAZMAT  Emergency  Response  Team 
Commander  will  direct  requirements  to  the  requisite  (Company 
Name)  or  DRF  functional  area  (logistics,  tool  issue, 
facilities  with  additional  SCAPE  and  SCBA  ensembles,  etc.)  by 
radio  net  for  immediate  action. 


27.  (COMPANY  NAME)  HAZMAT  EMERGENCY  RESPONSE  6UIDESHEETS 

Annex  9  provides  emergency  response  guidesheets  for  the 
major  classes  of  dangerous  chemicals  used  in  Shuttle 
processing.  These  documents  detail  fire  and  explosives 
hazards,  firefighting  agents,  PPE  material  compatibility,  and 
proper  neutralization  and  absorption  materials  and  criteria  to 
be  used  by  (COMPANY  NAME)  personnel  during  incidental  release 
cleanup  or  emergency  response. 

28.  HAZMAT  EMERGENCY  RESPONSE  TEAM  MEDICAL  SURVEILLANCE 
PROGRAM 

a.  OSHA  29  CFR  1910. 120 (q)  requires  that  (Company 
Name)  establish  a  medical  surveillance  program  for  members  of 
HAZMAT  teams ,  i . e . ,  the  Company ' s  HAZMAT  Emergency  Response 
Team(s) . 


b.  (Company  Name)  HAZMAT  Emergency  Response  Team 
members  shall  receive  medical  examinations  at  the  (Specify) 
medical  facility,  as  follows: 

(1)  Prior  to  assignment  as  a  (Company  Name) 

HAZMAT  Emergency  Response  Team  Commander,  Safety 

Communications  Officer  or  Site  Entry  Team  member  (includes 
backup  &  restup  teams ) . 

(2)  Annually,  thereafter. 

(3)  Upon  termination  as  a  (Company  Name)  HAZMAT 
Emergency  Response  Team  member,  provided  an  annual  examination 
was  not  accomplished  within  the  past  six  months. 

(4)  Immediately  after  an  employee  develops 
symptoms  indicating  possible  overexposure  to  hazardous 
sxibstances  or  health  hazards. 

(5)  Immediately  after  the  employee  is  injured  or 
exposed  above  the  permissible  exposure  limits  or  published 
exposure  levels  while  participating  in  a  HAZMAT  release/spill 
emergency  response  operation. 

(6)  At  more  frequent  intervals,  if  the  examining 
physician  determines  an  increase  frequency  of  examination  is 
medically  necessary. 

c.  Contents  of  medical  examinations  provided  to 
(Company  Name)  HAZMAT  response  team  employees,  the  information 
provided  to  the  physician  (includes  a  copy  of  29  CFR  1910.120 
and  appendices)  and  the  content  of  the  physician’s  written 
opinion  shall  be  in  accordance  with  29  CFR  1910.120  (f). 
Medical  Surveillance,  and  the  (Company  Name)  (Specify 
document /policy  that  details  procedures  for  hazardous 
materials  incident  response  and  reporting) . 
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29.  FIRE  AND  EXPLOSION  PREVENTION 

a.  The  hazardous  chemicals,  propellants,  fuels  and 
oxidizers  stored  in  CCAS/VAFB  facilities  and  (Company  Name) 
workplaces,  transported  in  (Company  Name)  vehicles,  used  by 
(Comp2my  Name)  employees  during  specified  tasks  or 
transferred  to  on-board  mission  systems  provide  additional 
hazards  and  risks  under  normal  day-to-day  operations,  and 
particularly  during  spill  or  release  emergency  response 
conditions : 


(1)  Chemicals  with  boiling  points  below  ambient 
temperatures  may  produce  flammable  or  explosive 
concentrations  of  off-gas  vapors. 

(2)  Potentially  flammable  or  explosive  vapors  may 
be  invisible  and  can  be  lighter  than  air  (hydrogen)  or  heavier 
than  air  (hydrocarbon  fuels/lubricants/hydrazines),  depending 
on  site-specific  emergency  conditions. 

(3)  The  combustion  products  of  burning  chemicals 
or  chemical  vapors  usually  are  extremely  toxic  and  hazardous 
to  life  and  health. 

(4)  Many  acids,  oxidizers  and  reducers  are  not 
flammeible  themselves,  but  react  with  metals  or  water  to 
produce  hydrogen,  which  is  extremely  combustible  and 
explosive . 


(5)  Storage  vessels  and  containers  of  hazardous 
chemicals  exposed  to  high  heat  or  fire  may  explode  and/or 
become  projectiles. 

(6)  Hydrazine-based  fuel  fires  are  virtually 
colorless  and  smokeless.  They  will  be  extremely  difficult  to 
see  or  detect. 

( 7 )  Nitrogen  tetroxide  itself  is  not  combustible , 
but  can  react  with  other  hydrocarbon  fuels/fires  to  produce 
significantly  hotter  and  more  violent  fire  threats. 

b.  MSDS  Sections  4  -  Fire  and  Explosion  Data,  contain 
specific  information  on  the  characteristics  of  the  subject 
chemical  (flash  point,  autoignition  temperature,  flammability 
limits,  extinguishing  agents).  Spill  Response  Carts  will 
contain  the  MSDSs  for  chemicals  present  in  the  work  area  where 
a  HAZMAT  emergency  may  occur.  Facility  occupants  will  be 
familiar  with  these  data  and  consult  MSDSs  for  fire  and 
explosion  prevention  information  during  a  HAZMAT  emergency 
response . 


c.  A  copy  of  NFPA  49,  Hazardous  Chemicals  Data,  also 
will  be  included  in  each  Spill  Response  Cart.  This  document 
provides  a  fast,  easy  reference  to  HAZMAT  health,  fire  and 
explosive  hazards,  as  well  as  instability  and  reactivity  data 
and  required  PPE. 

d.  (Company  Name)  employees  will  minimize  the 
potential  for  fire  or  explosion  resulting  from  a  HAZMAT  spill 
or  release  by: 

(1)  Shutting  down  and/or  removing  heat-  or  spark- 
producing  tools  and  equipment  from  the  incident  site. 

(2)  Shutting  down  ventilation  and  other  internal 
air-handling  equipment  to  prevent  spread  to  other  facility 
areas.  Note:  this  may  increase  vapor  concentration  levels 
within  the  incident  site. 

(3)  Activating  emergency  exhaust  systems,  if 
specifically  designed  for  explosive  vapor  extraction. 

(4)  Isolating  spilled  materials  from  other 
chemicals  and  metal  components  or  equipment,  and  water 
sources . 


(5)  Using  non-sparking  tools  and  equipment  during 
Contingency  Crew  and  Spill  Response  Team  Operations. 

( 6 )  Exercising  extreme  care  in  the  selection  and 
use  of  HAZMAT  neutralization  and  decontamination  agents  and 
materials.  Application  of  the  incorrect  neutralizer  may 
result  in  a  violent  chemical  reaction  and  the  production  of 
toxic  off-gases,  and/or  explosion. 

e.  Annex  8,  Facility  Fire  Prevention  Surveys 
identifies  fire  alarms,  detection  and  suppression  systems  for 
(Company  Name)  facilities.  This  list  is  required  by  EPA  to  be 
a  part  of  this  Plan  to  assist  (Company  Name)  personnel  in 
emergency  response  to  fires  that  may  precede,  accompany  or 
result  from  a  HAZMAT  release  incident. 

30.  CONDUCT  OF  HAZMAT  EMERGENCY  RESPONSE  AT  OFF-BASE 
LOCATIONS 

a.  (Company  Name)  personnel  may  be  required  to 
perform  HAZMAT  emergency  response  operations  at  off-base 
locations  nearby  CCAS/VAFB,  according  to  their  skill  and 
knowledge  levels  obtained  by  successful  completion  of  training 
and  certifications  specified  in  this  Plan  and  the  specific 
requirements  of  the  site  where  incident  response  is  required. 
Such  operations  will  be  conducted  only  under  the  command  and 
control  of  the  fully-constituted  CCAS/VAFB  DRF. 
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b.  (Company  Name)  employees  will  not  conduct  HAZMAT 
emergency  response  operations,  as  defined  in  this  Plan,  at 
off-CCAS/VAFB  locations,  unless  the  following  have  occurred: 

(1)  Required  PPE,  tools  and  equipment  and  HAZMAT 
response  reference  materials  are  available  for  use. 

( 2 )  USAF  or  NASA-provided  emergency  medical 
assistance  is  available. 

(3)  (Company  Name)  employees  are  a  part  of  a 
formally-constituted  and  trained  HAZMAT  Response  Team  using 
the  CCAS/VAFB  ICS,  as  defined  in  OPLAN  355-1. 

(4)  The  HAZMAT  emergency  response  is  directed  and 
controlled  under  the  CCAS/VAFB  DRF  command  and  control  system. 

c.  (Company  Name)  employees  performing  HAZMAT 

emergency  response  functions  at  off-CCAS/VAFB  locations  will 
be  organized  under  the  (Company  Name)  ICS,  as  defined  by  this 
Plan.  There  will  always  be,  as  a  minimum,  six  (6)  (Company 
Name)  employees  involved  at  all  times  in  a  non-CCAS/VAFB 
HAZMAT  emergency  response  operation: 

(1)  (Company  Name)  Incident  Commander  and  Safety  - 
Communications  Officer. 

(2)  Two  (2)  HAZMAT  Site  Entry  Team  technicians. 

(3)  Two  (2)  HAZMAT  Backup  Site  Entry  Team 
technicians. 

31.  ANNEXES 

Annex  1  -  (Company  Name)  Hazmat  Emergency  Response  Personnel 
Listing  -  TBD  By  Each  Contractor. 

Annex  2  -  (Company  Name)  Facility  Evacuation  Routes  -  TBD  By 
Each  Contractor. 

Annex  3  -  (Company  Name)  Facility  Evacuation  Marshaling  Areas 
-  TBD  By  Each  Contractor. 

Annex  4  -  Spill  Response  Cart  Inventory  Listing  -  TBD  By  Each 
Contractor. 

Annex  5  -  Hazmat  Incident  Emergency  Response  Procedures. 

Annex  6  -  Hazmat  Emergency  Response  Team  Commander's  Guide  To 
Hazardous  Emergency  Response  Operations. 

Annex  7-29  CFR  1910.120  Categories  Of  Personal  Protective 
Equipment . 


Annex  8  -  (Company  Name)  Facility  Fire  Prevention  Surveys  - 
TBD  By  Each  Contractor. 


Annex  9  -  (Company  Name)  Hazmat  Emergency 

Guidesheets  -  TBD  By  Each  Contractor. 
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ANNEX  5  -  HAZMAT  INCIDENT  EMERGENCY  RESPONSE  PROCEDURES 
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Figure  GA5-1.  HAZMAT  Emergency  Response  Incident  Site  Plan 
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ANNEX  6  -  CCAS  DISASTER  RESPONSE  FORCE  (DRF)  INCIDENT 
COMMANDER'S  GUIDE  TO  HAZMAT  EMERGENCY  RESPONSE  OPERATIONS 


1.  Command,  Control  and  Site  Management. 

a.  The  DRF  Incident  Commander  will  take  actions  to 
isolate  the  area  around  the  spill  or  hazardous  chemical 
release  point  and  deny  access  to  all  personnel  other  than 
designated  Contingency  Crew  members.  He/she  will  insure  that 
evacuation  of  all  non-essential  personnel  from  the  work 
area/level  or  facility/  bay  or  from  the  launch  complex  is 
completed,  depending  on  the  severity  of  the  hazard  to  the 
occupant's  health  and  safety. 

b.  The  DRF  Incident  Commander  will  establish  a  Command 
Post  adjacent  to  the  spill  site  at  a  standoff  distance  of  700 
-  2,000  feet,  if  feasible,  in  an  upwind  location.  Wind 
conditions  will  be  monitored  to  identify  downwind  areas  that 
may  require  further  evacuation,  should  additional  HAZMAT 
release  occur. 

c .  The  DRF  Incident  Commander  will  direct  the  fire 
department ' s  HAZMAT  response  team  leader  to  issue  incident 
identity  badges  and  record  the  names  of  personnel  according  to 
the  number  received.  These  are  4"  X  4"  plastic  laminated 
badges  with  a  single  digit  red  nvimber  (1  -  N)  on  a  green 
background  and  are  a  part  of  the  HAZMAT  incident  management 
system.  Badges  will  be  affixed  to  the  back  of  each  team 
member's  (fire  department  and  civilian  contractor)  duty 
uniform  or  protective  personal  equipment  (PPE)  at  shoulder 
blade  height  by  clip  or  tape.  The  DRF  commander  shall  direct 
the  DRF  Safety-Communications  Officer  to  monitor  and  control 
personnel  accountability  actions  regarding  incident  site  entry 
and  exit  operations. 

d.  All  HAZMAT  team  members  will  be  so  badged  prior  to 
release  from  the  Command  Post  area  into  the  spill  response  and 
cleanup  location.  Upon  their  return  to  the  Command  Post  area 
they  will  report  to  the  HAZMAT  team  leader  Safety  - 
Communications  Officer  for  badge  turn-in. 

e.  The  DRF  Incident  Commander  will  maintain  close 
coordination  with  company  incident  commanders  and  technical 
representatives,  blockhouse  command  and  control  radio  nets, 
security  forces,  weather  and  medical  forces,  as  HAZMAT 
emergency  response  and  cleanup  activities  progress. 


2. 


HAZMAT  Identification. 


These  actions  are  the  responsibility  of  all  incident 
participants.  The  DRF  Incident  Commander  must  be  aware  of  the 
conditions  and  individual  responsibilities  of  employees  who 
control  hazardous  operations  tasks  and  who  may  be  involved  in 
the  emergency  release  situation  and  initial  response.  The  DRF 
Incident  Commander  must  seek  out  these  personnel  and  gain  all 
possible  knowledge  about  the  spill/release  conditions  at  the 
incident  site.  Typical  considerations  are: 

a.  HAZMAT  spills  or  releases  usually  can  be 
anticipated  to  occur  in/near  CCAS  launch  complex  or  payload 
processing  facilities  during  processing  or  launch  operations, 
or  during  the  transportation  of  the  propellants/HAZMAT  to  or 
from  Fuel  Storage  Area  #1  to  the  end-use  facility/site. 
Accidents  involving  the  transportation  of  fueled  payloads  may 
also  occur  on  CCAS  roadways.  The  DRF  may  also  be  required  to 
respond  to  accidents  involving  bulk  propellant  tankers  or 
fueled  payloads  at  nearby,  off-base  highway  locations. 

b.  For  CCAS  payload,  launch  vehicle  or  propellant 
transfer  or  processing  operations,  the  specific  chemical 
involved  in  the  spill/release  usually  will  be  identifiable 
according  to  the  system  task  underway  at  the  time  of  the 
unexpected  release  incident.  Potential  emergency  conditions 
involving  hazardous  commodities  are  (should  be)  identified  in 
the  applicable  task  emergency  procedures  appendix  and  in 
facility/complex  emergency  procedures  documents.  Chemicals  or 
residues  present  in  launch  vehicle,  payload  or  facility 
systems  are  generally  very  well  known  to  the  USAF  and  civilian 
contractor  work  force  supervisors  and  technicicuis  at  the  work 
site. 


c.  For  transportation  incidents,  cargo  manifests  will 
accompany  the  driver  and  define  the  HAZMAT  consiamables  or 
waste  containers  on  board.  Duplicates  will  be  maintained  at 
the  logistics  facility  dispatcher  office,  if  backup  copies  are 
reguired  for  HAZMAT  identification  at  a  transportation 
incident  site.  Additionally,  all  HAZMAT  containers  are  labeled 
and/or  tagged  for  ready  identification  lAW  (define  the  CCAS 
or  company  regulation  or  policy  on  Transporting,  Handling  and 
Storing  Hazardous  Materials ) . 

3.  Hazard  and  Risk  Assessment 

a.  Hazards  are  the  chemical  and  physical  properties, 
such  as  toxicity  and  flash  point,  and  their  effects  on  people, 
facilities  and  the  environment.  Risk  is  the  relative 
probability  of  occurrence  of  the  outcomes  or  results  of  the 
HAZMAT  situation  and  the  response  operation,  coupled  to  the 
severity  of  each  probable  outcome. 


b.  The  DRF  Incident  Commander,  with  advise  and 
concurrence  from  the  DRF  Range  Safety  -Communications  Officer, 
will'  determine  the  hazardous  vapor  concentration  level  at  the 
spill  or  release  site.  This  will  be  done  by  direct  knowledge 
of  the  spilled  commodity  properties  and  surrounding 
ventilation/wind  conditions  and  by  direct  air  monitoring 
devices.  Direct  air  monitoring  devices  will  be  used  only  by  a 
fully  SCAPE-attired  person,  usually  from  the  biomedical  team, 
who  has  been  trained  to  the  OSHA  HAZMAT  technician  level. 

c.  Once  the  presence  and  concentrations  of  a  specific 
HAZMAT  commodity  (ies)  has  been  determined,  the  following 
risks  will  be  considered  by  the  DRF  Incident  Commander: 

•  Exposures  exceeding  permissible  exposure  limits 

•  IDLE  concentrations 

•  Potential  skin  absorption  and  irritation  sources 

•  Potential  eye  irritation  sources 

•  Fire  and/or  explosion  potential 

•  Potential  for  oxygen  deficiency 

d.  The  above  risk  factors  will  be  used  to  evaluate  the 
level  of  personal  protective  equipment  (PPE)  required  for 
emergency  response  personnel  and  operating  procedures  during 
subsequent  spill  control,  DECON  and  cleanup  activities. 

e.  Based  on  all  known  data,  the  DRF  Incident  Commander 
will  select  a  course  of  action  with  lowest  overall 
environmental  or  safety  risk  and  the  most  reasonable 
probcibility  of  success.  However,  he/she  also  should  formulate 
a  backup  to  the  primary  approach  to  account  for  a  more  severe 
condition  being  identified,  as  emergency  response  operations 
progress.  On-Scene  Incident  Commander  decisions  shall  be  made 
following  detailed  deliberations  with  the  DRF  Range  Safety  - 
Communications  Officer. 

4.  Selection  of  Protective  Clothing  and  Equipment  (PPE) 

a.  PPE  selection  shall  be  based  on  the  DRF  Incident 
Commander's  evaluation  of  the  performance  characteristics  of 
the  PPE  relative  to  the  requirements  and  limitations  of  the 
incident  site,  the  task-specific  conditions  and  duration  of 
the  emergency  response  operation,  and  the  HAZMAT  and  potential 
hazards  at  the  site.  PPE  selection  shall  be  concurred  in  by 
the  Range  Safety-  Communications  Officer. 


b.  The  DRF  Incident  Commander  will  match  the  defined 
HAZMAT  chemical,  its  physical  state  (solid,  liquid,  gas),  and 
the  measured  or  expected  hazardous  vapor  concentration  levels 
to  the  required  PPE,  according  to  OSHA  29  CFR  1910.120, 
Appendix  B: 

•  Level  A  (Greatest  level  of  skin,  respiratory  and 
eye  protection) 

•  Level  B  (Highest  level  of  respiratory  protection, 
but  lessor  level  of  skin  protection) 

•  Level  C  (Concentrations  and  types  of  airborne 

substances  are  known,  and  air-purifying 

respirators  adequate,  relaxed  criteria  for 

coveralls,  boots,  face  mask,  etc.) 

•  Level  D  (Minimum  protection  from  nuisance 

contamination,  only) . 

•  When  in  doubt,  the  DRF  Incident  Commander  will 
specify  the  next  higher  level  of  protection. 

c .  DRF  members  engaged  in  HAZMAT  emergency  response 
and  exposed  to  hazardous  substances  presenting  an  inhalation 
hazard  or  potential  inhalation  hazard  may  wear  SCAPE  as  a 
Level  A  PPE  while  engaged  in  hot  zone  emergency  response . 
Normally, 

(1)  Fire  department  HAZMAT  team  members  will  use 
commercial  Level  A  fully  encapsulating  ensembles  and 
Interspiro  SCBA. 

(2)  USAF  or  civilian  contractor  personnel,  and 
NASA  BOC  support  personnel  will  wear  SCAPE  with  SCBA. 

d.  Totally-encapsulating  Level  A  chemical  protective 
suits  or  SCAPE  shall  be  used  in  conditions  where  skin 
absorption  of  a  hazardous  substance  may  result  in  a 
substcuitial  possibility  of  IDLH  or  impair  the  ability  to 
escape. 

y  e.  SCAPE  and/or  Level  A  ensembles  will  be  worn  by  all 

hot  zone  entry  and  decontamination  personnel  until  such  time 
that  the  DRF  Incident  Commander  and/or  Safety-Communications 
Officer  determines  through  the  use  of  air  monitoring  equipment 
that  a  decreased  level  of  respiratory  protection  will  not 
1  result  in  hazardous  exposures. 

f.  The  level  of  protection  provided  by  PPE  selection 
shall  be  increased  when  additional  information  on  site 
conditions  indicates  that  increased  protection  is  necessa^  to 
reduce  employee  exposures  below  permissible  exposure  limits 
and  published  exposure  levels  for  hazardous  substances  and 
health  hazards. 
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g.  If  SCBA  or  SCAPE-attired  personnel  are  employed  in 
the  emergency  response,  at  least  one  set  of  backup  bottles  of 
breathing  air  will  be  maintained  at  the  spill  site. 

h.  If  necessary,  personnel  wearing  SCBA  may  use 

approved  compressed  air  cylinders  from  other  approved  SCBA 
units  for  resupply,  provided  that  they  are  the  same  capacity 
and  pressure  rating. 

i.  A  sufficient  number  of  spill  response  vehicles, 

carts  and  other  equipment/materials  will  be  brought  to  the 
incident  command  post  area  and  pre-  positioned  for  DECON  and 
cleanup  operations. 

j.  If  special  tools  or  equipment  for  leak 

control/repair  or  spill  or  wash-down  fluid  containment  are 
required,  they  will  be  requested  by  the  DRF  Incident  Commander 
through  the  command  net. 

5.  Initial  Entry  Briefing 

Prior  to  entry  by  any  personnel  into  the  immediate 
release  area,  the  DRF  Incident  Commander  will  conduct  an 

initial  briefing  for  both  entry  and  backup  team  personnel  that 
will  include  as  a  minimum: 

•  Identity  of  the  HAZMAT  and  any  hazardous  vapor 
conditions  at  the  spill  release  site. 

•  Potential  fire  or  explosive  hazards. 

•  PPE  required. 

•  Specific  tasks  to  be  undertaken  and  procedures. 

•  Time  limitations  for  the  task/operation. 

•  Communications  methods  and  frequencies  between 

personnel  at  the  release  site  and  the  DRF 

Incident  Commander  and  Range  Safety- 
Communications  Officer 

•  Emergency  withdrawal  or  rescue  signals  and 

procedures . 

6.  HAZMAT  Spill/Release  Control  and  Neutralization 

a.  The  DRF  Incident  Commander  will  verify  HAZMAT 

commodity /propellant /HAZMAT  flow  shutdown  or  cessation,  or  use 
contractor  specialized  hot  zone  entry  teams  to  accomplish 

control  and  flow  termination  by  valve  shutdowns,  commodity 
bypassing  or  diversion,  or  by  some  other  technical  expert- 
directed  action. 
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b.  Verification  of  flow  termination  will  be  followed 
by  neutralization  and/or  absorption  of  the  released  HAZMAT 
using  applicable  materials.  The  DRF  Incident  Commander  will 
direct  these  operations,  as  follows: 

(1)  Neutralization  and  absorption  are  the  render 
safe  (or  safer)  steps  in  HAZMAT  emergency  response  that  are 
accomplished  by  dilution,  inerting  by  addition  of  other 
chemicals,-  absorption  and/or  physical  removal.  Materials  and 
techniques  for  this  process  are  defined  on  Spill  Response 
Information  Cards  found  inside  each  Spill  Response 
Cart /Vehicle. 

(2)  Spill  response  materials  and  neutralization 
and  absorption  information  cards  are  tailored  to  the  HAZMAT 
commodities  used  in  the  facility /work  area  where  the  carts  are 
located. 

(3)  The  USAF  or  Company  Emergency  Procedures 

Document  for  the  specific  site/task  that  resulted  in  the 
HAZMAT  release  condition  is:  TBD  State  Title,  i.e. 

Hazardous  Materials  (HAZMAT)  Incident  Emergency  Support. 
This/these  documents (s)  define  appropriate,  detailed 
neutralization,  absorption,  and  decontamination  materials  and 
procedures  for  expected  HAZMAT  release  commodities  associated 
with  work  task/HAZOPS-directed  processing  and/or  propellant 
transfer  operations. 

(4)  Where  specified  by  Task  Procedures,  or 
Complex/Facility  Emergency  Procedures  Documents,  the  DRF 
Incident  Commander  shall  direct  the  use  of  vapor  suppression 
or  extraction  equipment  (exhaust  fans,  scrubbers,  foam 
blankets)  to  contain  or  minimize  further  release  of  HAZMAT 
vapors  from  the  release  point /equipment . 

c.  The  DRF  Incident  Commander  will  consider  runoff 
from  dilution  or  neutralization  operations,  particularly  if 
water  is  used.  Runoff  will  be  controlled  by  commercial  dikes 
or,  if  outside,  by  interceptor  ditches  or  dikes  prepared  by 
heavy  equipment  forces.  Soil  or  other  loose  materials  exposed 
to  contaminated  runoff  will  be  collected  and  containerized  as 
hazardous  waste. 

7.  Decontamination  and  Cleanup 

Decontamination  and  cleanup  operations  can  be  as  equally 
hazardous  as  release  identification  and  termination  tasks. 
The  DRF  Incident  Commander  must  insure  compliant  PPE  is  worn 
by  participants  in  all  phases  of  employee  contact  with  the 
HAZMAT  chemical  in  its  residual  form  and  with  contaminated 
soil,  water,  and  diking/containment  items  and  absorbents  used 
at  the  incident  site. 
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a.  Decontamination  (Decon)  is  the  process  to  remove  or 
neutralize  contaminant  residues  from  the  spill  site,  and  on 
equipment,  PPE  and  personnel  exposed  during  HAZMAT  emergency 
response  to  prevent  adverse  health  or  material  degradation 
effects  after  the  emergency  is  terminated. 

b.  Possible  Decon  methods  include  absorption,  chemical 
degradation,  dilution,  off-gassing  and  neutralization. 

c.  Specific  Decon  methods  and  materials  are  defined  by 
the  properties  and  state  (solids,  liquids  and  vapors)  of  the 
HAZMAT  commodity  that  comes  in  contact  with  the  material  to  be 
decontaminated . 

d.  Decon  materials  and  application  information  cards 
are  located  in  Spill  Response  Carts/Vehicles,  and  are 
tailored  to  the  HAZMAT  commodities  used  in  the  facility /work 
area  where  the  carts  are  located. 

e.  The  DRF  Incident  Commander  shall  ensure  that 
decontamination  operations  are  conducted  only  by  DRF  personnel 
trained  to  the  29  CFR  1910.120  (q)  HAZMAT  Technician  level, 
and  have  completed  emergency  response  training  specified  for 
team  members  in  the  CCAS  HAZMAT  Emergency  Response  Plan. 

f.  Prior  to  the  initiation  of  decon  operations,  the 
DRF  Range  Safety-Communications  Officer  will  determine 
hazardous  vapor  threat  levels,  if  any,  by  use  of  air 
monitoring  equipment.  The  DRF  Incident  Commander  will  then 
specify  PPE  to  be  used  during  decon,  based  on  the  hazards  and 
HAZMAT  identified  in  the  decon  area. 

g.  A  decontamination  initial  briefing  shall  be 
conducted  by  the  DRF  Incident  Commander  and  Safety- 
Communications  Officer  and  shall  include  specific  work 
procedures,  materials  and  safety  considerations  previously 
identified  for  containment  and  neutralization  operations. 

h.  All  decon  and  cleanup  equipment  shall  be  in 
serviceable  condition  and  inspected  prior  to  use. 

i.  The  DRF  Incident  Commander  will  consider  runoff 
from  Decon  dilution  or  neutralization  operations,  particularly 
if  water  is  used.  Runoff  will  be  controlled  by  Spill  Response 
Cart  dikes  or,  if  outside,  by  interceptor  ditches  or  dikes. 
Soil  or  other  loose  materials  exposed  to  contaminated  runoff 
will  be  collected  and  containerized  as  hazardous  waste. 
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8. 


Termination 


a.  The  DRF  Incident  Commander  will  collect  relevant 
data  regarding  the  incident  response  from  all  personnel 
involved  in  the  operation  to  document  lessons  learned,  hazards 
encountered,  what  worked  and  what  did  not,  and  estimated 
employee  exposures  to  hazardous  chemicals  and  vapors. 

( 1 )  This  information  will  be  posted  on  a  formal 
written  record  (HAZMAT  Emergency  Response  Termination 
Report),  and  will  be  completed  before  the  DRF  Incident 
Commander  leaves  the  incident  site.  Required  Termination 
Report  forms  and  data  requirements  are  included  in  the  DRF  On- 
Scene  Command  Post  vehicle. 

(2)  Termination  Reports  will  be  used  by  the  DRF 
Incident  Commander  to  prepare  a  formal  emergency  response 
critique,  as  required  by  OSHA  and  the  CCAS  HAZMAT  Emergency 
Response  Plan. 

b.  The  DRF  Incident  Commander  will  inform  all 
personnel  involved  in  the  response  operation  of  potential 
exposures  to  hazardous  raaterials/vapors  and  the  signs  and 
symptoms  associated  with  that  exposure.  Personnel  will  be 
directed  to  report  to  the  medical  facility,  if  such  symptoms 
are  experienced  after  personnel  are  released  from  response 
duties . 


c.  The  DRF  Incident  Commander  will  identify  any  PPE  or 
other  equipment  damage  and  initiate  proper  remedial  action. 

d.  The  DRF  Incident  Commander  will  direct  the 
inventory  of  remaining  Spill  Response  Cart/Vehicle  materials 
and  equipment,  and  the  requirement  to  requisition 
replacements . 

9.  Notification  of  Termination 

The  DRF  Incident  Commander  will  notify  the 
CCAS/45th  SPW  coiranand  net  that  decon  and  cleanup  operations 
are  complete  and  that  PPE  and  emergency  materials  and 
equipment  are  cleaned,  restocked  and  fit  for  intended  use 
prior  to  the  resumption  of  normal  launch  complex/facility 
processing  or  support  operations. 
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ANNEX  7-29  CFR  1910.120  CATEGORIES  OF  PERSONAL  PROTECTIVE 

EQUIPMENT  (PPE) 


1.  Level  A  -  To  be  selected  when  the  greatest  level  of 
skin,  respiratory  and  eye  protection  is  required. 

—  Positive  pressure,  full  face  piece  SCBA,  or 

positive  pressure  supplied  respirator  with 
escape  SCBA  (both  NIOSH-approved) . 

-  Totally-encapsulating  chemical-protective 

suit. 

-  Coveralls  &  long  underwear. 

-  Outer  &  inner  chemical-resistant  gloves 

-  Chemical-resistant  steel  toe  &  shank  boots  & 
hard  hat. 

-  Disposable  protective  suit,  gloves  and  boots  - 
may  be  worn  over  totally-encapsulating  suit. 

2 .  Level  B  -  The  highest  level  of  respirato^ 
protection  is  required,  but  a  lesser  level  of  skin 
protection  is  needed . 

-  Positive  pressure,  full  face  piece  SCBA,  or 
positive  pressure  supplied  respirator  with 
escape  SCBA  (both  NIOSH-approved) . 

-  Hooded  chemical  resistant  clothing  (overalls 
and  long-sleeved  jacket;  coveralls;  one  or 
two-piece  chemical  splash  suit;  disposable 
chemical-resistant  overalls). 

-  Coveralls  (Optional). 

-  Outer  &  inner  chemical-resistant  gloves 

-  Chemical-resistant  steel  toe  &  shank  boots  & 
boot  covers,  plus  hard  hat. 

Face  shield  ( Optional ) . 

3.  Level  C  -  The  concentrations  and  types  of  airborne 
substances  are  known  and  the  criteria  for  using  air 
purifying  respirators  are  met. 

-  Full-face  or  half  mask,  air  purifying 
respirators  (NIOSH  approved). 

-  Hooded  chemical-resistant  clothing  (overalls; 
two-piece  chemical -splash  suit;  disposable 
chemical-resistant  overalls) 

-  Coveralls  (Optional). 

-  Outer  &  inner  chemical-resistant  gloves 
Chemical-resistant  steel  toe  &  shank  boots  & 
boot  covers,  plus  hard  hat. 

-  Escape  mask  (Optional) 

-  Face  shield  ( Optional ) . 
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Level  D  —  A  work  uniform  affording  minimal 
protection.  Used  for  nuisance  contamination,  only. 

-  Coveralls. 

Chemical-resistant  steel  toe  &  shank  boots  & 
boot  covers. 

-  Safety  glasses  or  chemical  splash  goggles. 

-  Optional  items:  Gloves,  hard  hat,  escape  mask 
&  face  shield. 


If 
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CAPE  CANAVERAL  AIR  STATION  HYPERGOLIC  PROPELLANT  FLOW  CHARTS 
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CCAS  FUEL  STORAGE  AREA  #T 

PRODUCT  DEUVERY  TO  CCAS  RECEIVINQfSTORAGE 


tL 


Figure  H-1.  High-Purity  Hydrazine  Hazard  Flow  Chart: 
Tanker-Sourced  30-  &  500-  Gallon 
Containers  (Payload  Processing  Facilities) 
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CC>IS  FUEL  STORAGE  AREA  m 

PRODUCT  DEUVERY  TO  CCAS  RECEIVINQ/STORAGE 


Figure  H-2.  High-Purity  Hydrazine  Hazard  Flow  Chart: 

Tanker-Sourced  30-  &  500-  Gallon  Containers 
(MST  Clean  Room  Payload  Processing  Facilities 
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CCASFUEL  STORAGE  AREA  #f 

PRODUCT  DEUVERf  TO  CCAS  RECEMNQ/STORAQE 


Figure  H-3.  High-Purity  Hydrazine  Hazard  Flow  Chart: 

55-Gallon  Drxuns  (Payload  Processing 
Facilities) 
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PAYLOAD  PROCESSING  FACIUTY  USE  SLC  17136/40/41  END  USE 


CCASFUEL  STORAGE  AREA  #Y 

PRODUCT  DEUVERY  TO  CCAS  RECEMNQ/STORAQE 


Figure  H-4.  High-Purity  Hydrazine  Hazard  Flow  Chart: 

55-Gallon  Drums  (MST  Clean  Room  Payload 
Processing  Facilities) 
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SLC 17/36/40/41  END  USE 


CCASFUEL  STORAGE  AREA  #f 

PRODUCT  DEUVERY  TO  CCAS  RECEIVINQ/STORAQE 


Figure  H-5.  Monopropellant-Grade  Hydrazine  Hazard  Flow 

Chart:  55-Gallon  Driims  &  30-Gallon  Containers 
(Payload  Processing  Facilities) 
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PAYLOAD  PROCESSING  FAaUTY  USE  SLC 17/38140141  END  USE 


CCASFUEL  STORAGE  AREA  #T 

PRODUCT  DEUVERY  TO  CCAS  RECEIYINQ/STORAGE 


Figure  H-6.  Monomethylhydrazine  (MMH)  Hazard  Flow 

Chart;  55-Gallon  Drums  (Payload  Processing 
Facilities) 
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PAYLOAD  PROCESSING  FACIUTY  USE  SLC  17l36f40f41  END  USE 


PRODUCT  DEUyERY  TO  CCAS  ^  RECEIVINQfSTORAGE  CCAS  DISTRIBUTION 

TOAki^O/^OT^ MCUI^I  C 


A. 


Figure  H-7.  Aerozine-50  (A-50)  Hazard  Flow  Chart 
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CCAS  FUEL  STORAGE  AREA  #f 

PRODUCT  DEUVERY  TO  CCAS  RECEIVlNGfSTORAGE 


Figure  H-8.  Normal  Grade  Nitrogen  Tetroxide  Hazard  Flow 
Chart  (Titan  IV  Launch  Site) 
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■rVCTANKS(2EA)  OXIDIZER  TANK  OXIDIZER  TANK 


.  CC4S  FUEL  STORAGE  AREA  #t 

PRODUCT  DEUVERY  TO  CCAS  RECEMNQ/STORAQE 


Figure  H-9.  Low  Iron-Mon  1  Nitrogen  Tetroxide  Hazard  Flow 
Chart  (Delta  IV  Launch  Site) 
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CCAS  DISTRIBUTION 


CCASfUEL  SronAQEAREA  #f 

PRODUCT  DEUVERY  TO  CCAS  RECBYINQ/STORAQE 


Figure  H-10.  Low  Iron-Mon  1,  Mon  3  &  Mon  10  Nitrogen 
Tetroxide  Hazard  Flow  Chart  (Payload 
Processing  Facilities) 
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PAYLOAD  PROCESSING  FACIUTY  USE  SLC  17l3$f40l41  END  USE 


CCASFUEL  STORAGE  AREA  #f 

PRODUCT  DEUVERY  TO  CCAS  RECESVINQ/STORAQE 


Figure  H-11.  Low-Iron  Mon  1,  Mon  3  &  Mon  10  Nitrogen 
Tetroxide  Hazard  Flow  Chart  (MST  Clean 
Room  Payload  Processing  Facilities) 
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SLC  17136140/41  END  USE 


APPENDIX  I 


VANDENBERG  AIR  FORCE  BASE  HYPERGOLIC  PROPELLANT  FLOW  CHARTS 
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VAFB  HYPEROOUC  STORAGE  AREA  (HSF) 

PRODUCT  DEUVERY  TO  VAFB  RECEMNG/STORAGE 


Figure  I-l.  High-Purity  Hydrazine,  Monopropellant  Grade 
Hydrazine  &  Monomethylhydrazine  (MMH) 

Hazard  Flow  Chart:  55-Gallon  Drxam-Sourced 
100-  &  50-  Gallon  Cylinders  (Payload 
Processing  Facilities 
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PAYLOAD  PROCESSING  FACIU1Y  USE  SLC  2!314  END  USE 


VAFB  HYPERQOUC  STORAQB  AREA  (HSF} 

PRODUCT  DEUVERY  TO  VAFB  RECEIVINQ/STORAQE 


Figure  1-2.  High-Purity  Hydrazine,  Monopropellant  Grade 
Hydrazine  &  Monomethylhydrazine  (MMH) 

Hazard  Flow  Chart:  55-Gallon  Drum-Sourced 
100-  &  50-  Gallon  Cylinders  (MST  Clean  Room 
Payload  Processing  Facilities 
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SLC2/3f4ENDUSE 


PRODUCT  DEUVERY  TO  VAFB 


VAFB  HYPERGOUC  STORAGE  AREA  (HSF) 

PRODUCT  DEUVERY  TO  VAFB  RECEfVING/STORAGE 


Figure  1-4.  Normal  Grade  Nitrogen  Tetroxide  Hazard  Flow 
Chart  (Titan  IV  Launch  Site) 
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SLC  4EIW  END  USE  WflFB  DISTRIBUTION 


VAFB  HYPEHQOUC  STORAGE  FACIUTY  (flSF) 

PRODUCT  DEUVERY  TO  VAFB  RECEIVINQISTORA6E 
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Figure  1-5. 


Low  Iron-Mon 
Chart  (Delta 


1  Nitrogen  Tetroxide  Hazard  Flow 
IV  Launch  Site) 
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VAFB  HYPERGOUC  STORAGE  FACIUIY  (HSF) 

PRODUCT  DEUyERY  TO  VAFB  REOBVING/STORAGE 


Figure  1-6.  Low  Iron-Mon  1,  Mon  3  &  Mon  10  Nitrogen 
Tetroxide  Hazard  Flow  Chart  (Payload 
Processing  Facilities) 
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PAYLOAD  PROCESSING  FACIUTY  USE  SLC  2/3/4  END  USE 


Figure  1—7.  Low— Iron  Mon  1,  Mon  3  &  Mon  10  Nitrogen 
Tetroxide  Hazard  Flow  Chart  (Payload 
Processing  Facilities) 
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APPENDIX  J 

BRIEFING  PACKAGE:  45TH  SPACE  WING  LAUNCH  SITE  FIRE 
PROTECTION  &  LIFE  SAFETY  REQUIREMENTS  ANALYSIS 
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45TH  SPACE  WING 
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45THRT17 
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45nHRT16 


45th  SPW  Launch  Site  Fire  Protection  Requirements  Anaiysis 
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45rHRT13 
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45THR13A 


PRE-FIRE  PLANS  I  ^  COMPANY  POUCIES/PROCEDURES 

TACTICS  EMERGENCY  PLANS 

TRAINING  (29  CFR  1910.38  (a)/.120(q)/.1200) 

PPE  ^  PPE/MEDICAL  SURVEILLANCE 

VEHICLES/EQUIPMENT  COMPANY  ICS  &  TRAINING 
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45THR13B 
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45THRT50 


45th  SPW  Launch  Site  Fire  Protection  Requirements  Anaiysis 


HYPERGOLiC  PROPELLANT  HAZARD  ANALYSiS  SUMMARY 


RELEASE  SrrUAVON 

REIMASE  MECHANISM 

MATERIAL 

RELEASED 

CREDIBLE  RELEASE  (CM.) 

FIRE  DEPARTMENT 

MiNOR 

MAJOR 

CONSEQUENCES 

PROPELLANT  SAMPUNG 
ACCIDENT 

OVERRLLED/DROPPED 
SAMPLE  FLASK 

HOSE/CONNECTION  LEAK 

N204 

N2H4 

A-50 

MMH 

0.03 

0.25 

PROBABLE  FUEL  FIRE 

OXIDIZER  SPILL  RESPONSE 

PROPELUNT  CONTAINER/ 
TANKER  MAINTENANCE 
ACCIDENT 

UNDETECTED  RESIDUAL 
RELEASED  DURING 
TEAR-DOWN 

N204 

N2H4 

A-50 

MMH 

0.25 

0.25 

PROBABLE  FUEL  FIRE 

OXIDIZER  SPILL  RESPONSE 

ROADWAY  TRANSPORTATION 
VEHICLE  ACCIDENT  W/ 
CONTAINERS  OR  TRAILERS 

WELD  BREAK 

WALL  PENETRATION 

LEAKING  CONNECTION  STEM 

N204 

N2H4 

A-50 

MMH 

7.5-12.0 

55-120 

PROBABLE  FUEL  FIRE 

OXIDIZER  SPILL  RESPONSE 

DROPPED  CONTAINER  - 

LOADING/UNLOADING 

ACCIDENT 

WELD  BREAK 

WALL  PENETRATION 

LEAKING  CONNECTION  STEM 

N204 

N2H4 

MMH 

■ 

12.0 

PROBABLE  FUEL  FIRE 

OXIDIZER  SPILL  RESPONSE 

ROADWAY  VEHICLE 

ACCIDENT  W/GLASS& 

HOKE  BOTTLE  SAMPLES 

BROKEN  GLASS  BOTTLE 

LEAKING  HOKE  BOTTLE 

N204 

N2H4 

A-50 

MMH 

0.25 

1.0 

PROBABLE  FUEL  FIRE 

OXIDIZER  SPILL  RESPONSE 

TRANSPORTATION  OR  PAY- 
LOAD  MATING  ACCIDENT  W/ 
FUELED  SATELUTE 

SHOCK-INDUCED  LEAK 

FUEL  TANK  PENETRATION 

N204 

N2H4 

MMH 

7.5 

12.0 

PROBABLE  FUEL  FIRE 

OXIDIZER  SPILL  RESPONSE 

BULK  HYPERGOL  STORAGE 
TANK  LOAD  OR  OFFLOAD 
ACCIDENT/INCIDENT 

CONNECTION  LEAK 
minor  HOSE  FAILURE 

MAJOR  MATERIAL  FAILURE 

N204 

A-50 

mmk 

AS 

200 

PROBABLE  FUEL  FIRE 

OXIDIZER  SPILL  RESPONSE 

FB 

300 

LAUNCH  VEHICLE 
FHA/OHA/UT  FUEL/DEFUEL 
ACCIDENT/INCIDENT 

CONNECTION  LEAK 

MINOR  HOSE  FAILURE 

MAJOR  MATERIAL  FAILURE 

N204 

DE 

1.B4 

PROBABLE  FUEL  FIRE 

OXIDIZER  SPILL  RESPONSE 

A-50 

PAYLOAD  PROCESSING 
FACILITY  INCIDENT  DURING 
SATELUTE  FUELING/TESTING 

CONNECTION  LEAK 

MINOR  HOSE  FAILURE 

N204 

N2H4 

MMH 

1.0 

FUEL  SPILL  RESPONSE 

OXIDIZER  SPILL  RESPONSE 

PORTABLE  PROPELLANT  CONTAINER  SUMMARY 


•  55  GAL  DRUMS  (LEAST  SAFE)  0  VAFB/VENDOR  5,000  GAL  TANKERS  ‘ 

•  KSC  5/30  GAL  DOT/ASME  DRAIN  CONTAINERS  •  KSC  500  GAL  GPTU 

•  SA-ALC  2,000  LB  CYLINDERS  •  KSC/VENDOR  2,500  GAL  TANKERS 

•  PROGRAM-SPECIFIC  GSE  CARTS  #  1  o.OOO  GAL  RAIL  CARS  (MOST  SAFE) 
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45th  SPW  Launch  Site  Fire  Protection  Requirements  Anaiysis 
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•  Payload  Risk:  High  -  Smoke/Soot  Products  of  Combustion 
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45th  SPW  Launch  Site  Fire  Protection  Requirements  Anaiysis 
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Escape  Route  Signage  &  Illumination  -  TBD 
AudIbleA/lsible  Alarms  -  TBD 
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Response  PPE 

Evacuation  PPE  -  Emergency  Air  Packs/Masks 
Site  Decon  Equipment 
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•  45  SPW  Must  Deconflict  Standards  Between  New  &  Existing  Facilities. 


45th  SPW  Launch  Site  Fire  Protection  Requirements  Analysis 


Clean  Room  Life  Safety  &  Fire  Protection 
Requirements  Cross-Reference 

Definition  -  High  Hazard  Contents  Siide  Escapes 


OS  HA  1910.35 
Fire  Detection 


NFPA101,  Para  28-2.2.11 

APR  127-100,  Para  8-19,  Safety  Chutes 


Draft  ERR  127-1 

MIL-HDBK-1 008B,  Ordnance  Facility  &  Flammable/Hazardous  Storage 
ETL  93-5,  Electronic  Equipment  Installations 

Portabie  Fire  Extinguishers 

OSHA  1910.157(c)  -  Extinuisher  General  Requirements 
OSHA  1910.106(e)(5)  -  Flammable  &  Combustible  Liquids 
AFR  127-100,  Para  3-7a,  Fire  Extinguishers 

Fixed  Fire  Suppression 
Draft  ERR  127-1 

OSHA  1910.106(e)(5)  -  Flammable  &  Combustible  Liquids 
NFPA 1 01 ,  Para  28-3.2  &  30-3.2,  Protection  From  Hazards 
AFR  127-100,  Para  8-42,  Deluge  Systems 

MIL-HDBK-1 008B,  Ordnance  Facility  &  Flammable/Hazardous  Storage 
ETL  93-5,  Electronic  equipment  Installations 

Vapor  Detection 
Draft  ERR  127-1 

Fire  Wali  Enciosed  Processing  Area 

NFPA  1 01 ,  Para  30-3.2,  Protection  From  Hazards 
AFR  127-100,  Para  8-1 5a,  Fire  walls 

Protected  Egress 

HQ  AFSPC/SE/CE  Interim  Policy  Ltr,  12  May  94 
OSHA  1910.36/.37  -  Means  of  Egress 

NFPA  1 01 ,  Para  28-2.1 .4  &  Sect  5-1 1  -  Means  of  Egress/Special  Hazard  Provisions 
AFOSH  127-56  -  Compliance  w/NFPA  101 
HQ  AFSPC/SE/CE  Interim  Policy  Ltr,  12  May  94 
AFR  127-100,  Para  8-1 9,  Building  Exits 

Spiii/Reiease  Emergency  Pians  &  Training 

OSHA  1910.38(a)  -  Emergency  Action  Plan 
OSHA  1910.120(q)  -  Emergency  Response  From  Outside  Area 
OSHA  1910.1200  -  Incidental  Spill  Cleanup  Per  MSDSs 
HQ  AFSPC/SE/CE  Interim  Policy  Ltr,  12  May  94 
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Jote:  45  SPW  Needs  To  Consider  DeconfUcting  Draft  ERR  127-1 
Criteria  For  New  Facilities  With  The  Proposed  Launch  Facility 
Existing  Launch  Facility  Upgrade  Standards  Strawman 


APPENDIX  K 


BRIEFING  PACKAGE;  STANDARDS  COMPENDIUM,  45TH  SPACE  WING 
LAUNCH  SITE  FIRE  PROTECTION  &  LIFE  SAFETY  REQUIREMENTS 

ANALYSIS 
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45th  SPW  Launch  Site  Fire  Protection  Requirements  Anaiysis 


(0 

W  W 

c  "O 

E  ® 
£  2 
o 

z  -i 

DC  5. 

IS  .£ 

0  x 
c  a> 
0)  0 
O 

i2  I 
I  ^ 

.52  O 

3  Q. 

?  0 
•3  -o 

X  ‘> 
LJJ  O 


0 

I  ° 

E 

O  0 


0 

0 

©  =. 

^  .£ 

=D  © 

®  _o 

£  ^ 

£  8 

©  Q. 

>»  O 
0 

£  8 

I  ^ 

£  O 

O  Q. 

0  £ 

E  ® 
©  © 
JZ  ^ 
^  +-> 

>»  D) 
”  c 
■“ 
c 

1  = 

s  ^ 

to  £ 
y  ■■i=i 
O  ^ 


© 

P  £ 


1 1 
C  -c 
O  .52 

/IN  ^ 

E  .£ 

U-  X 
© 

0  © 
■D  .i= 

H- 

^  SI 
-*  © 
©  t 

■Q  rP 

■4=  □- 


C  ^ 

E  © 
o  E 
O  g. 

od  D 

Iff 
©  © 
E  o 


7  ■D 

'  c 

IT)  ^ 

X  © 

©  JQ 

CD  ® 

O  S 

1“  O 

d  0- 

05  3 


C  =. 
©  © 
D  D) 
O"  (0 

n  O 
o  ^ 
D  « 
0  "D 

..E  § 

■§  § 

■o 

>  2 
O  0 

^  s- 

0  o 

f  o 

1  ■£ 

0  © 

c  © 
0  x: 

.9-  o 

3  © 
cr  Q. 
©  0 


©  CO 

D  © 
0  2 
0  c 
©  •— 

Q.  a 

© 

■»  ^ 

3  © 

E 

f  2 

©  D 
© 

© 

T3  C 
C  © 

?  ^ 

©  Q. 

E  3 

3  O" 
O  ® 
>  O) 

ffl  §  i 

X5  T3 
©  O 

©  ^ 
§  E 

0  CO 
n  nS 

^  c  : 

0  0 
k-  0 

B  ^ 

g  0 

§  © 

0  , 
.  o 
^  -c 

Q.  >- 

3  © 
CO  ^ 


TJ  =  — 

©  0  .2 

i  8 

.c  2  CO 
•*-  0  = 
CO 

«  E  £ 

rn  ©  ® 


1=  o 


0  vu  w 

E  P  0 

©  .£  3 
0  «  O) 

sr|  .£ 

M  .2  m 

k-  "O  — 

Q.  «  © 
«  c  o 
Jn  ° 

■2  '-g  Q- 
©  2  CO 

k-  ©•  := 

0  0^3/ 


276 


utilizing  foam,  inert  gas,  or  dry  chemical  shall  be  provided  as  the  need  is 
indicated  by  the  special  hazards  of  operation,  dispensing  and  storage." 
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the  nearest  exit,  unless  the  path  of  travel  is  effectively  shielded 
from  the  high  hazard  location  by  suitable  partitions  or  other 
physical  barriers." 
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keeping  facilities  in  a  condition  which  provides  a  safe  workplace  according 
to  NFPA  101  (Life  Safety  Code). 
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Sprinkler  system  &  4-hr  fire  rated  exterior  walls  for  HAZMAT  waste  storage  areas 
attached  to  another  structure  (2-hr,  If  stand-alone). 
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•  Minimum  combustible  materials/plastics,  etc. 
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by  5-6. 1.3,  fixed  protection  may  be  required  utilizing  approved 
sprinkler  systems . fire  resistive  materials,  or  a  combination  of  these. 
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